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As horrifying wildfire images from Australia
continue to dominate the news cycle, no
doubt many in aquaculture are worrying
about the effects of climate crisis on our
industry. The general consensus from climate
scientists is that global temperatures will
increase more at higher latitudes than at the
equator. Meanwhile, sea levels will continue
to increase, with most predictions falling
between the 30-to-50cm range.

aquaculture. A survey conducted by a research
agency on behalf of the Scottish Salmon
Producers Organisation (SSPO) in December
2019 demonstrated that attitudes toward
fish farms amongst members of the Scottish
parliament (MSPs) are significantly changing.
More than 43 percent have changed their
opinion, and now view the sector favourably,
up from 34 percent in 2018. Another
20 percent characterised their views as
unfavourable, down from 25 percent. These
changing views have no doubt been affected
As climate models grapple to link components
Vaughn Entwistle
Managing Editor, International Aquafeed
by economic and ecological realities that are
of ocean and atmosphere, it is now confirmed
firmly hitting home.
that ocean temperatures have reached a
Commercial aquaculture is bringing jobs and
new high. The extra heat in the ocean will
money to many rural parts of Scotland that have traditionally suffered
supercharge storm systems which will be of great concern to net
cage aquaculture. And then there is the knock-on effect of changes in from low employment and a depressed economy. Moreover, the larger
picture, which includes climate change, military conflicts, trade wars,
precipitation with some areas receiving far greater amounts of rain
and other global challenges, emphasise the precariousness of the
that potentially lead to flooding while other areas will suffer from
world’s food supply and the need to develop reliable ways of feeding a
persistent droughts.
growing population.
In a highly timely fashion, in this issue our regular columnist Dr
Finally, to return to the topic of climate change, I would like to
Thierry Chopin discusses the report he and 19 researchers and policy
reach out to the many experts among our readership and appeal for
analysts published: “The Ocean as a Solution to Climate Change:
articles on the effects of climate change on aquaculture and how we
Five Opportunities for Action” which was endorsed at the United
can ameliorate their effects. If you have an idea for an article you
Nations Secretary-General’s Climate Action Summit in 2019.
would like to contribute, please email me at vaughne@perendale.
Perhaps influenced by the ongoing climate crisis, there are welcome
co.uk.
signs that the tide of nimbyism is finally turning in favour of
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FISH FARMING TECHNOLOGY
Aquaculture has been practiced for
thousands of years. And yet, it is
only in the last four or five decades
that we have seen any technological
innovations of significant importance.
Traditional methods have been
practiced, often handed down from
father to son.

feeds, genetic development through
breeding programmes, or disease
prevention.
In the early stages of an industry,
innovation and technology development
often lead to massive and rapid
improvements. But as the industry
matures, improvements become more
Erik Hempel
incremental. As this happens, the need
The Nor-Fishing Foundation
for more precise knowledge; science,
With the emergence of salmon farming
becomes apparent. And the need for more
in the 1960s and ‘70s, a new type of fish
knowledge about literally “everything”
farmer appeared. He had no previous
arises: engineering, breeding, feed, vaccines, medication,
knowledge of fish farming and had to learn by trial and error, but
production methods, management systems, equipment, etc.
he also sought help from local veterinarians and scientists.
The inputs into the sector multiply rapidly, and the need
When the first disease outbreaks occurred, veterinarians and
for scientific knowledge on which to base the technology
pharmaceutical companies were quick to get to work on solving
development increases.
the problems. And since the fish farming community was very
This is primarily important when we try to develop a sustainable
small, “everybody knew everybody else” and the fish farmers
aquaculture industry, because external factors come into play.
worked directly with veterinarians and scientists.
Technological development is driven by several factors, including Environmental considerations are, of course, important but so are
concerns about the public acceptance of the industry. Aquaculture
economic, environmental and regulatory factors. The most
is facing a lot of criticism, and not only from special interest
important driver is perhaps the economic aspect. If an innovation
groups with their own agendas. There are also real concerns about
leads to cost reductions or income increases, it will have a much
aquaculture practices and animal health considerations, as well as
better chance of attracting development funding.
environmental impacts.
But conditions vary from country to country. In salmonIn order to develop the industry into a safe and sustainable
producing Norway, labour is a high cost, and much innovation
activity, we need science. As FAOs Assistant Director General
has therefore been directed at reducing the need for labour,
for Fisheries and Aquaculture, Árni M Mathiesen said at Aqua
with great success. From 1985 until 2018, Norwegian salmon
Nor 2013, “All our efforts and actions towards sustainable
production increased by a factor of 43, but employment in the
development of future aquaculture, including acquiring and
sector only increased by about 50 percent. In other countries,
dissemination of technology and knowledge, should be sciencesuch as China for example, labour is cheap, and innovation
based and will be science-based.”
is consequently directed at other factors, like more efficient
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NUTRITION & HEALTH
Firstly, a very Happy New Year to all!
Welcome to the first editorial for the
new decade!

practical and hopefully measureable
outcomes.
In the last decade since I first
took on the editorial-ship of
International Aquafeed, I have seen
many innovations and enterprising
applications for aquaculture
nutrition. The continued quest for
sustainable feed ingredients such as
plant by-products and fractionated
components from the biofuel
industry offer novel high protein and
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Download the App
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Last year was rather a hectic period for
me, full of meetings and visits to several
countries spanning the globe including
Chile, Mexico, Costa Rica and various
places in Asia such as Vietnam, South
Professor Simon Davies
Korea and China. This provided me
Nutrition Editor, International Aquafeed
with very good perspectives regarding
the aquaculture industry and its
energy feedstocks.
challenges for growth and sustained development in these
We see the increasing expansion of companies involved
regions.
in generating insect meal protein from agricultural waste
I have been most impressed by the meetings and engagement
streams and also a new plethora of microbial and other single
with the industry and seeing first-hand how academia
cell (SCP) products with excellent essential amino acid
and commercial activities can benefit from each other in
characteristics and nutritional value that can be included in
synergy. At the beginning of the year the VIV meeting in
both diets for various fish species as well as in shrimp diets.
Bangkok, Thailand was very informative. I was pleased to
Also we have seen much attention given to algal sources of
be speaking there, as well as co-hosting the forum of really
omega-3 fatty acids for the enrichment of fish like salmon
excellent invited speakers from a diverse range of interests
to promote levels in the product for the consumer as a
in fish nutrition, feeding and associated technology for feed
consequence of lowered fish meal and fish oil inclusion in
production.
salmon and other carnivorous fish noted for their EPA and
Along with my academic interest, it made for a rewarding
DHA contributions to human health.
agenda for both education and research activities. In 2019, I
We have also witnessed the increasing role of feed additives
also acted as the external examiner for two very interesting
and functional feed supplements that can enhance fish
students doing their PhD programmes in the University of
health via their effects on systemic and mucosal immunity
Stirling, one on insect meal for tilapia diets and the other
and providing robust support for gut health, the gateway of
working on the production of cleaner fish wrasse for sea-lice
nutrition but also an entry point for some pathogens of specific
infestation control in salmon farming.
concern.
I also was the main opponent for a doctoral candidate in
In addition, we are seeing an explosion of activity with regard
Norway with a project on mineral nutrition requirements in
to the gut microbiome in animal and human health with similar
Atlantic salmon. I am now also undertaking much consultancy
work being undertaken for fish and now in shrimp. The area of
work that I find very interesting as it allows me to participate
prebiotic and probiotic health management for aquatic species
in new challenges balancing my research credibility with
both commercial and for the ornamental
companion animal industry will become
more relevant as we better understand their
role.
The future of fish nutrition and aqua feed
research, development and deployment of
creative ideas as viable products is sure
to continue strongly as we begin the new
roaring 20’s.
So a very Happy New Year for 2020 and
I look forward to all the new articles,
Professor Simon Davies and International
Professor Simon Davies with PhD
features, reports and news items in fish
Aquafeed’s Ivan Marquetti with the Aker
student Sam Pountney at the Institute of
nutrition and health for 2020 and beyond.
BioMarine team in LACQUA 2019 in San
Aquaculture, University of Stirling, Scotland
Keep them coming!
Jose Costa Rica
recently!
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THE BIG PICTURE
Damen Shipyards Group and Coastal Workboats
Scotland recently unveiled a new vessel for the
aquaculture industry in Oban, Scotland. The unveiling
of the new Damen Landing Utility Vessel 1608 took
place at the same time as the handover of the first in
series, to client Loch Duart.
See more on page 42

38 SeaQurePen: At the heart of
innovation
42 Damen Landing Utility Vessel 1608
unveiled for aquaculture industry
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MSD Animal Health
launches AQUAVAC®
Strep Sa-Si vaccine
against streptococcis in
fish

T

Dr Neil Auchterlonie
The management of fishing

he fishmeal industry is an extremely complex sector and one of
the things I enjoy in working for IFFO is gaining an in-depth
understanding of the whole value chain in fishmeal and fish
oil production and its complexities across the globe. Fishmeal
businesses link their production through from capture fisheries
into the production of high value feed ingredients, subsequently
into feed and aquaculture systems and products, being a central foundation to
the availability of farmed aquatic protein around the world. These materials are
the building blocks of farmed fish, as I have often mentioned in this column.
Several media reports in recent months illustrate that the IFFO staff’s general
enthusiasm for the fishmeal industry is not always shared, nor is our belief in
the importance of an evidence-based and factual approach as a crucial way of
communicating the industry’s activities. A reading of some of the reports of
fishmeal production by non-specialists would, unfortunately, provide that reader
with a picture of the situation that is quite a departure from reality.
As one example of this, recent items on fishmeal, whether they be on television,
social media or the internet seem to portray the fishing industry generally
as a “free for all” and there is regular reference – incorrectly – to levels
of overfishing around the world. The implication is that fisheries are left
unmanaged, and in a perpetual state of decline. Sadly, there is little reference
to fishery management, regulation and enforcement and the way that industry
generally works closely with government and regulators in managing stocks.
Nowhere is the situation of good management better presented than in Peru,
the location of a recent trip by IFFO staff to visit members and stakeholders
in-country. These are important visits for a trade association like IFFO because
it provides an opportunity to engage directly with our members and listen to the
issues that are at the heart of the fishmeal production companies.
The Peruvian industry, based largely on the Peruvian anchoveta (Engraulis
ringens) is a good example of a fishing industry working closely with regulators,
helping with data supply and stock monitoring. Clearly it is in the industry’s
own interests to work to manage the stock in order that there is available raw
material in future years. Through discussions there came an apparently underrecognised point in relation to fish stocks – even where there is an effective
setting of a quota for harvestable biomass in a fishery, there is still a lot of work
to do to make sure that these fish are actually utilised.
Fishing is an activity that requires a great deal of effort and knowledge, and,
actually, not all the quota is always harvested. It is surprising in a way that
this is not reported more often, but it is a reflection of just how difficult it is
to harvest fish from the global oceans. Even with all the technology we have
available in the 21st century fishing remains a dangerous and energy intense
activity.

Dr Neil Auchterlonie is the Technical Director at IFFO. He has
managed aquaculture and fisheries science programmes in
both public and private sectors. Academically he holds a BSc in
Marine and Freshwater Biology from Stirling University, a MSc in
Applied Fish Biology from the University of Plymouth, and a PhD
in Aquaculture (halibut physiology) from Stirling University.

M

SD Animal Health, a
division of Merck &
Co, Inc, Kenilworth,
USA, have recently
announced the introduction of a new
vaccine AQUAVAC® Strep Sa-Si, to
protect against streptococcosis in fish in
Latin America. Indicated for the active
immunisation of tilapia (Oreochromis
sp.) and other susceptible fish species
to reduce mortality and disease due to
streptococcosis caused by Streptococcus
agalactiae (serotype Ib) and Streptococcus
iniae, AQUAVAC® Strep Sa-Si has a
demonstrated onset of immunity from
one week after vaccination, with a
demonstrated duration of immunity for
at least 12 weeks in laboratory trials and
throughout the production cycle in field
trials.
“MSD Animal Health is pleased to
announce the approval of a new vaccine
that provides protection to tilapia against
streptococcosis, the most significant health
challenge of tilapia. AQUAVAC® Strep
Sa-Si will benefit tilapia health and tilapia
producers throughout Latin America,” said
Kasha Cox, Global Lead Aquaculture,
MSD Animal Health.
“Tilapia grown in Latin America helps
the region meet the growing demand for
a safe and affordable protein source that
helps contribute to a nutritious diet. MSD
Animal Health continues to demonstrate
its commitment to supporting the tilapia
producers and the health and welfare of the
fish they are raising.”
Streptococcosis is a neurological bacterial
disease that affects warm water fish in both
salt and freshwater environments, typically
in tropical regions. This disease causes
widespread morbidity and mortality in fish
across all sizes and presents significant
economic loss for producers when the
larger fish are affected. The predominant
streptococcal diseases in tilapia are
Streptococcus agalactiae and Streptococcus
iniae.
In field trials, AQUAVAC® Strep Sa-Si
has demonstrated significant reduction
of mortality, with efficacy for at least six
months, the entire duration of the tilapia
production period. AQUAVAC® Strep
Sa-Si has a zero-day withdrawal period;
therefore, fish can be vaccinated at any
time point before harvest.
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North America’s high fibre feed consumption accounts for over a
quarter of global market value

A

ccording to a recently
published study, the
global high fibre feed
market is expected to
grow at an attractive CAGR of 4.2
percent and be valued at US $383.4m
by the end of forecast period.
By livestock, the global high fibre
feed market can be segmented as
ruminants, equines, poultry, swine,
pets, aquatic animals, and others. An
increase in the demand for high fibre
feed from the ruminants’ segment is
expected, as it increases feed intake,
improves digestibility, and ultimately
enhances production.
The global high fibre feed
market has been segmented
as Asia Pacific, North
America, Latin America, the
Middle East and Africa, and
Europe. In the global high
fibre feed market, the North
American region is expected
to have a high market value
share of 24.6 percent by
2018, owing to the rising
awareness about the benefits
of the use of high fibre feed
with proper formulation of
feed for animals in order to
enhance the productivity and
performance of the animals.
However, the high fibre feed
market in North America is
expected to grow at a lower
CAGR than the other regions,
since it is a mature market.

The high fibre feed markets in the Asia
Pacific and MEA regions are expected
to grow at a rapid pace, with APAC
exhibiting a CAGR of 5 percent, owing
to the growing animal and animal feed
demand from these regions.
By source ingredient, the soybean
segment is expected to be a
prominent segment in the global
high fibre feed market, both in
terms of value and volume. This can
be attributed to the high nutritive
value of soybean as well as growing
popularity of soybean hull feed
ingredients.

Do you want
more industry
news?
Join the mailing list at:

bit.ly/pplenews

Get the industry
news highlights,
along with
content from
International
Aquafeed
magazine
straight to your
inbox every
week!
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The wheat and corn segments
are expected to grow at healthy
CAGRs due to the easy availability
and low prices of wheat middling
and bran and corn germ across the
globe.
The other source ingredients for
high fibre feed such as oats, Alfalfa
meal, canola meal, cotton seed meal,
etc, are also gaining traction due to
the growing popularity of compound
feed and feed supplementation,
and hence, the demand for these
ingredients is expected to grow in the
high fibre feed market.
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Arbiom completes aquaculture trials of SylPro®
rbiom, an agriculture-biotechnology
company developing solutions to convert
wood into food, recently announced the
results of recently completed scientific
studies evaluating Arbiom’s product as a high-quality
alternative protein ingredient for use in aquafeed.
The studies, conducted in collaboration with
researchers at Texas A&M University, one of the
leading aquaculture programs in the US, were designed
to compare Arbiom’s protein product SylPro® to
conventional plant and animal protein sources,
evaluating both its material handling properties and
nutritional performance.
“The results of these studies are a critical and
promising step in validating the effectiveness of SylPro
as we continue to scale-up Arbiom’s Wood to Food
platform and bring our first commercial product to the
market,” said Ricardo Ekmay, PhD, Vice President of
Nutrition for Arbiom.
SylPro is a yeast single-cell protein (SCP), that is
produced using wood-derived media in fermentation
and final downstream processing to achieve appropriate
properties as a viable replacement for fish meal or
plant protein concentrates. Arbiom’s product has been
developed to solve the challenges of protein sourcing
and gastrointestinal health for aquaculture and livestock
producers.
An initial trial assessing the material handling
characteristics of SylPro suggest that it performs well
in a range of extrusion conditions at varying inclusion
levels in extruded feed. Results also highlighted
additional functional binding properties conferred,

which suggest SylPro could reduce the need for binding
agents.
The study concludes that Arbiom’s protein ingredient
behaves similar, or superior, to conventional protein
ingredients in extruded feeds. The results were also
presented at the 2019 World Aquaculture Society
conference in New Orleans, Louisiana.
In a second study, the nutritional performance of
SylPro was evaluated in hybrid striped bass. Feeds
were formulated with Arbiom’s high-protein ingredient
at various inclusion rates. Growth (body weight),
body composition, nutrient digestibility and general
gastrointestinal health were evaluated over the course of
a 60-day period.
The study results showed no differences in mortality
or feed intake across all diets. There was no statistical
difference in body weight gain or feed intake up to
the 20 percent inclusion level of Arbiom’s protein
compared to the control diet. Further, SylPro showed
an exceptional crude protein digestibility of 97 percent.
These findings indicate that SylPro can be used to
replace fish meal or plant-based proteins in hybrid
striped bass diets and deliver equivalent nutritional
performance as conventional protein sources up to 20
percent inclusion level.
“We believe SylPro will make a valuable contribution
to addressing the challenges faced by aquaculture
producers and feed formulators. The results from recent
and future trials will continue to demonstrate sciencebacked performance of SylPro and accelerate our efforts
to bring this superior protein source to the market,” said
Marc Chevrel, Arbiom CEO.

Sustainable Fisheries Partnership (SFP), IFFO
and GAA address challenges in South East
Asia’s fisheries
In 2017, The Marine Ingredients
Organisation (IFFO), and The
Global Aquaculture Alliance (GAA),
commissioned a study on South East
Asian fisheries and their relevance
to fishmeal production. The project
final report, delivered by Duncan
Leadbitter of Fish Matter Pty Ltd, was
recently published.
Its main findings and
recommendations highlight
a requirement for accurate,
comprehensive and up-to-date
information as being of prime
importance to the management of the
sustainability of the aquaculture supply
chain. It concludes that an integrated
approach, based on the concept of
collaboration, is key to delivering
change through positive impacts.

Following the publication of
the study’s main findings and
recommendations, IFFO and GAA
have released the full report on
South East Asian fisheries. This
document contains a summary of
data that have not been available
so far and will contribute to the
expansion and the sharing of
knowledge. This full report follows
shortly behind the publication
of SFP’s report on reduction
fisheries, which includes a chapter
on Asian reduction fisheries. SFP
also emphasises the importance of
meeting the current challenges in
Asian fisheries management in the
context of the growth of aquaculture
in the region.
SFP has been one of the first
10 | January 2020 - International Aquafeed

NGOs to pioneer the use of fishery
improvement projects (FIPs), an
approach that engage stakeholders,
and especially industry, national
governments and international
organizations, in action plans that
apply sound fishery management
principles against agreed objectives,
in a defined time period.
According to Jim Cannon, CEO of
SFP, “The report highlights that with
adequate science and oversight,
these fisheries could be highly
efficient. The recommendations
at the end of the report outline a
number of pathways to support and
inform improvements and highlight
how industry can collaborate for
positive change.
“While the challenge of fixing
these fisheries is large, industry
has begun taking key steps in the
right direction.  This new report
is an important new tool in our
toolbox.”

FISH FARMING TECHNOLOGY
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T

he findings and analysis at the Commission
for the Conservation of Antarctic Marine
Living Resources (CCAMLR) annual meeting
confirms 62.6 million tonnes of krill in Area 48
off the Antarctic peninsula. This survey was carried out
by the Institute of Marine Research and is the first largescale scientific investigation of the krill population in the
Southern Ocean fishery in 19 years. In 2000, the scientists
measured 60.3 million tonnes of krill.
Pål Skogrand, Director of Antarctic Affairs, Aker
BioMarine comments, “These new estimates confirm
that the Antarctic krill biomass is in good shape and that
the krill fishery is built on a very solid foundation. These
results are also a credit to CCAMLR having managed
Antarctic krill in a sound and precautionary way since the
early 1980s.”
This new biomass finding will contribute to an updated
and important benchmarking of the krill population. The
current CCAMLR precautionary catch limit for krill in
Area 48 is 620 000 tonnes, which makes up less than one
percent of the newly estimated biomass. The krill industry
total catch ranges between 230,000 to 390,000 tonnes
annually over the last three-to-four years, well below the
permissible catch limit.
Norway, China, Korea, Ukraine and the United Kingdom
collaborated with the Association of Responsible Krill
Harvesting Companies (ARK) to make the large-scale
survey possible through a considerable fleet effort.
“The krill stock is in a healthy condition, largely stable
in distribution and density over almost 20-year period
and remains one of the best managed and underutilised
marine resources in the world. ARK has been an advocate
for the international krill survey to make sure we have the
scientific data in place to keep the krill fishery as one of
the most precautionary fisheries in the world,” says Javier
Arata, Executive Officer, Association of Responsible Krill
Harvesting Companies.
“There is a potential in krill if you do things the right
way and are willing to invest in science and sustainability.
Going forward, Aker BioMarine will continue to be a
positive force in the management of krill in the Southern
Ocean, side by side with the international community of
states, scientists and NGOs,” Skogrand affirms.
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New large-scale Antarctic krill
survey confirms healthy krill
biomass
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fishing effort expended, this increase in efficiency could
reduce GHG emissions by a total of 0.081 GtCO2e/year,
or to roughly half the current fishing emissions, and 0.137
GtCO2e/year in 2050.

Reducing emissions from aquaculture

Dr Thierry Chopin
Reducing the carbon footprint of oceanderived food production (fisheries and
aquaculture) and shifting diets:
Another of the five opportunities to make the
ocean part of the solution to climate change

I

n my October 2019 column, I reported that we (19
researchers and policy analysts) published the report “The
Ocean as a Solution to Climate Change: Five Opportunities
for Action” for the High Level Panel for a Sustainable
Ocean Economy (HLPSOE). Our publication was endorsed by
the panel’s 14 serving heads of state and government members
at the United Nations Secretary-General’s Climate Action
Summit in New York, on September 23rd, 2019.
We believe that, through five opportunities for action, the
ocean could be a substantial solution to climate change. It could
deliver up to 21 percent (11.82 GtCO2e/year) of the annual
greenhouse gas (GHG) emissions cuts needed by 2050 to keep
global temperature rises below 1.5°C.
In my November 2019 column, I developed one of the
opportunities for action that should be of interest to the readers
of International Aquafeed and the aquaculture sector: investing
in nature-based actions and seaweed farming.
In this column, I will look at the potential mitigation impact of
reducing the carbon footprint of ocean-derived food production
(wild capture fisheries and aquaculture) and the potential
reductions from shifting diets to include more low-carbon
sources of ocean-based proteins, if those seafood options can be
provided on a sustainable basis.

Reducing emissions from wild capture fisheries

Different types of food, harvested and produced in different
places by different means, can vary by more than an order of
magnitude in the total GHGs they emit across their full life
cycle.
It is estimated that global wild capture fisheries account
for roughly four percent of global food system production
emissions.
Reductions in emissions from wild-capture fisheries can be
achieved in ways ranging from technological advances in engine
efficiency or hull design to changes in skipper behaviour, such
as speed reductions and willingness to fish in poor conditions.
However, while technological changes, such as gear design and
engine retrofits, have been demonstrated to influence fuel-use
rates in individual vessels, the effects of such changes at the
fleet level are unclear and can be overshadowed by variation in
stock abundances or structural changes to the fisheries.
A more consistently reliable driver of emissions within a
fishery is catch per unit effort, reflecting both effort (e.g.
days fished) and available biomass. If wild fish catch could
increase by 13 percent by 2030, with significantly less

Global analyses of the complete GHG footprint of aquaculture
are lacking, and many systems that make up a large portion of
global production have not been sufficiently assessed. However,
some clear patterns have emerged from the literature available
to date. In particular, the largest source of emissions from finfish
and crustacean aquaculture is commonly the feed provided.
Minimising the carbon profile of aquaculture feeds could,
therefore, represent a source of future emission reductions, or at
least avoid emissions increases.
The composition of fish feeds varies greatly, especially
between herbivorous, omnivorous, and carnivorous species.
Two of the key components of many feeds for omnivorous
and carnivorous species have historically been fish meal and
fish oils, which are products derived primarily from forage
fish fisheries and increasingly from trimmings of other species
during processing.
There are active debates concerning the logic behind feeding
wild fish to farmed fish rather than using the wild fish for direct
human consumption. In addition, the global supply of fish meal
is now at a historical high and may be near biological limits.
As a result, the continued growth of fed aquaculture has driven
dramatic increases in the price of fish meal and incentivized
reductions in the fish meal and fish oil content of many
aquaculture feeds.
To date, the primary replacements for fish meal have been
soy and other agricultural crops, which often create high GHG
emissions. More recent substitutes for fish meals and oils
include a range of livestock-derived inputs (e.g. blood, meat,
and feather meal), which typically have even higher levels of
GHG emissions. Many of these substitutes, and particularly
those derived from some crops, can have trade-offs in terms of
fish and crustacean growth and health, especially for farmed
predators.
Consequently, efforts are now being made to identify new,
highly nutritious, and ideally, low-impact feed sources. Some of
the most promising options are a variety of protein concentrates
derived from a range of single cell organisms including
yeast, bacteria, or microalgae. Although the motivation for
this innovation was to provide better quality feeds, one of
the fortunate benefits is that some of these alternative feed
inputs have significantly lower GHG emission intensities than
soy-based proteins. Other emerging feed alternatives, such as
insects, need to be analysed regarding their GHG emissions and
benefit trade-offs.
Given current projections for aquaculture growth, it can
be estimated that targeting new low-emission alternatives as
replacement feed components, rather than soy-based proteins
or other high-GHG sources, could avoid annual emissions
from the industry of 0.043 GtCO2e/year by 2050. If the pace
of aquaculture growth increases further because of projected
growth in demand, these emission savings could increase by
more than one third.
Since many options are emerging to replace the fish meal
fraction in feeds, realising potential emissions co-benefits will
require incentives. For example, a well-structured price on
carbon, detailed full life-cycle assessments of emissions from
new feeds, targeted investments, information, and certification
campaigns would help prioritise low-emission feed options.

Reducing emissions by shifting diets to ocean-based
proteins

Food will play an increasingly large role in future climate
change mitigation efforts. GHG emissions from food systems
are high, particularly from livestock production, and demand
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for animal-based food is projected to increase dramatically by
2050. Since different foods vary widely in their embedded GHG
emissions per unit of protein, changes in the composition of
future diets could greatly affect the emission consequences of
growth in demand.
If we look only at food system emissions of methane and
nitrous oxides, which will not be affected by advances in
low-emission energy sources, the business-as-usual scenario
projects that GHG emissions will grow from 5.2 GtCO2e/year
in 2010 to 9.7 GtCO2e/year in 2050. Of that projected growth,
over 75 percent will come from projected growth in animal
products.
The primary pathways for reducing these potential impacts
are efficiency gains (e.g. reducing food loss and waste, feed
conversion ratios, and growth periods for livestock) and dietary
shifts in terms of food choices and levels of consumption.
Changing behaviour on a scale necessary to shift diets enough
to materially affect projected GHG emissions is an immense
challenge. One promising strategy is to incentivise lower
consumption levels of particularly impactful foods (i.e. most
animal-based products) through education, but also through
market mechanisms that increase the price of GHG-intensive
foods. Another strategy targets people’s self-interest and stresses
the benefits of reduced animal food consumption for human
health. There is a strong alignment between dietary changes that
would improve human health and those that would benefit the
environment.
Sustainable growth in seafood production and consumption,
particularly from aquaculture of fish, shellfish and seaweeds,
is at the core of these potential benefits. Such growth would
necessitate improvements in ocean and coastal management
to ensure that harvests can not only be increased, but also
sustained. Two practical scenarios could achieve significant
emission reductions - a carbon tax/credit system applied to food
systems and aggressive media campaigns focused on improving
human health through diet - leading to emission reductions of
0.30 to 1.06 GtCO2e/year by 2050. Both scenarios would see
the ocean playing a significantly larger and beneficial role in the
development of the global food systems of the future.
Moreover, it will be interesting to consider not only carbon,
but also other important nutrients, such as nitrogen and
phosphorus, which should also be the subjects of similar tax/
credit systems.

Wider impacts of these emission reductions

There will be wider impacts associated with reducing
emissions from fisheries, aquaculture and shifting diets to
ocean-based proteins.
There should be potential co-benefits:

• Structural changes to fisheries that reduce fuel consumption
(decarbonisation) will be economically beneficial
• Innovations in developing fish meal substitutes and
improving feed efficiency will be crucial to support a rapidly
growing aquaculture industry and meet global food security
targets
• Replacing fish meal of future feeds with crops instead
of animal by-products requires less water; reducing feed
conversion ratio in aquaculture production decreases
upstream water usage
• Growth of marine aquaculture will create jobs. Total direct
employment in this industry is estimated to be 3.2 million in
2030 under business-as-usual projections (an increase of 1.1
million above 2010 levels)
• Moving to diets that are less dependent on animal products
would slow the growth in demand for arable land (less
deforestation) and freshwater (irrigation) to support livestock

agriculture
• Even moderate shifts in diet from high meat consumption
towards ocean-based proteins have well-documented human
health benefits.
There should also be potential trade-offs to consider:

• Aquaculture has been associated with multiple environmental
challenges, such as eutrophication, diseases and invasive
species (however, these risks are also associated, to some
extent, with land-based farming). It will be very important
to ensure that the aquatic food systems of the future are
sustainable (e.g. integrated multi-trophic aquaculture
systems)
• Unplanned growth in shrimp aquaculture caused widespread
loss of carbon-sequestering mangrove ecosystems, leading
to large CO2 emissions, salinisation of soils and freshwater
reserves, erosion, and loss of coastal resilience to flooding.
It will be important to conserve and restore coastal and
marine ecosystems including mangroves, salt marshes,
seagrass beds and wild seaweed beds, as well as develop
seaweed aquaculture
• Increased inclusion of terrestrial plant-based ingredients in
fish feed, for a growing aquaculture industry, could lead to
competition for land, causing societal and environmental
conflicts that may in turn affect the resilience of the global
food system. However, the land and water demands of landbased agriculture, especially livestock production, are far
greater on a unit output basis. Choosing cultivated seaweeds,
an ocean-based alternative, would avoid the issues of
deforestation and irrigation.

Overall mitigation potential of the seafood sector

With strategic policies and investment actions to change
how seafood is provided (fisheries and aquaculture) and
increase its share in the collective human diet, seafood could
contribute a total potential mitigation of between 0.48 and
1.24 GtCO2e/year by 2050, relative to business-as-usual
projections.
There are also opportunities for efficiency gains by reducing
waste in the seafood supply chain. More than one-third (by
weight) of all food that is produced is currently lost in the
supply chain, and even higher fractions may be lost in some
seafood supply chains.
The largest potential mitigation gains, however, are
likely to be found in shifting diets (0.30 to 1.06 GtCO2e/
year by 2050) away from terrestrial animal-based proteins,
particularly cows and other ruminants, towards plant- and
ocean-based options that have been identified as having
a lower carbon cost. Rising affluence and the spread of
“Western diets” is encouraging the consumption of more
animal proteins. These trends will continue to drive growth
in GHG emissions unless dramatic changes occur in the
scale and composition of foods that are selected for human
consumption.
In addition to rising GHG emissions, the environmental
consequences of producing ever-increasing quantities of food
with the current dietary mix of species are projected to be severe
in terms of water scarcity, soil degradation, and habitat loss,
among others.
Of all protein sources, food from the sea (especially
invertebrates and seaweeds), produced using best practices, can
have some of the lowest GHG emissions per unit of protein
produced. Increasing the fraction of ocean-based food in the
global diet, and reducing the share of animal land-based food,
would contribute significantly to climate change mitigation to
keep global temperature rises below 1.5˚C by 2050 and reach
the targets of the Paris Agreement.

Dr. Thierry Chopin is Professor of Marine Biology, and Director of the Seaweed and Integrated
Multi-Trophic Aquaculture Research Laboratory, at the University of New Brunswick in Canada.
He is also the owner and President of Chopin Coastal Health Solutions Inc., since 2016.
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Korean seaweed farm becomes first of its kind to achieve ASCMSC certification

A

farm cultivating seaweed at sea in the
Republic of Korea has become the first of
its kind to be certified against the ASC-MSC
Seaweed Standard.
The farm is operated by Gijang Sustainable Seaweed
Network, based in Gijang County in the Republic of
Korea. The farm cultivates wakame (Undaria pinnatifida)
at sea, which is dried and processed, and sold for human
consumption around the world, including to buyers in
China, Japan, the United States, Germany, Scandinavia and
the UK.
Gijang is the second producer to be certified against
the ASC-MSC Seaweed Standard, after Euglena Co in
Japan, and is the first farm cultivating at sea to achieve
the certification. Wakame is cultivated on ropes at sea and
harvested manually.
To achieve certification, the farm has demonstrated
a minimal impact on the environment, including local
habitats, ecosystems and endangered species. The seaweed
is grown from spores produced by the farm, with no
reliance on wild harvested seaweed. Wakame cultivated
in Gijang is a well-known seaweed product in the Korean
domestic market.
“We are delighted to achieve ASC-MSC certification
to demonstrate our responsible farming practices,” said
Minsu Kim from Gijang Sustainable Seaweed Network.
“Our seaweed is sold to customers around the world, and
we want to give them the assurance that our products have
been produced with minimal environmental and social
impacts.”
“Congratulations to Gijang on achieving ASC-MSC
certification,” said Patricia Bianchi, Seaweed Account

Manager for ASC and MSC. “The certification confirms
the sustainable environmental practices of the operation,
and their safeguarding of nearby marine ecosystems, and
also ensures the good labour conditions of the hardworking
employees, and positive impacts for local communities.
“This certification is an exciting development because it
means consumers in Europe and Asia will be able to enjoy
the health benefits of seaweed that has been responsibly
produced. As seaweed products increase in popularity
it will become more important than ever to ensure they
are farmed or harvested responsibly, and the ASC-MSC
Seaweed Standard provides that assurance.”
The certified farm produces Undaria pinnatifida, a
popular edible seaweed known as Wakame. Wakame has
been farmed for over 1,000 years and has long been used
in a number of popular dishes in Korea and Japan such as
Miyeok Guk and miso soups – as well as being the main
ingredients of seaweed salads, popular in sushi restaurants
around the world. Its low calorie and high nutrient content
mean it is considered by many to be a superfood.
Building on each other’s expertise in standard setting
and seafood certification, the ASC and MSC worked
together for over two years to develop a standard for
environmentally sustainable and socially responsible
farming and wild harvest of seaweed and algae.
The standard brings together expertise in sustainable
fishing and responsible aquaculture and is the first joint
ASC-MSC standard. Launched in February 2018, it
will help to protect marine environments and secure the
livelihoods of those who depend on them by recognising
and rewarding sustainable and socially responsible
seaweed and algae production.
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CONSISTENT FEED QUALITY!
WITH THE SINGLE SHAFT PADDLE MIXER

Visit us at

IPPE

Georgia World Congress Center,
Atlanta, Georgia, USA
HALL A
Stand no. 1710

4545 BOYCE PARKWAY STOW, OHIO 44224
INFO@ANDERSONFEEDTECH.COM

www.andersonfeedtech.com

ALL FROM A SINGLE SYSTEM
FROM SINKING TO FLOATING

With Extru-Tech’s ADT (Advanced Densification Technology), the possibilities are far reaching. ADT
technology gives you the option to produce sinking feeds with excellent consistency and density. That
same ADT technology can produce floating feeds with high protein characteristics … all from a single
extrusion system.
In the aquafeed business, you either sink or swim. Contact Extru-Tech today at 785-284-2153 or
visit us online at www.extru-techinc.com

extru-techinc@extru-techinc.com
www.extru-techinc.com

ET-296.indd 1
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Borregaard targets shrimp market with new
product

B

orregaard LignoTech has developed a new and
sustainable product for the shrimp industry
– SoftAcid Aqua Deca. SoftAcid Aqua Deca
has a unique bactericidal and bacteriostatic
effect on vibrio bacteria and can be used both in the
water treatment applications (shrimp nursery, algae
growth management, cleaning etc) and for shrimp feed
preservation. When added to the feed, the product will
reduce microbial contamination and inhibit communication
between the surviving bacteria.
Tom Stylo, Business Director Feed Additives at
Borregaard, notes, “In many countries, shrimp aquaculture
production is depressed by disease, particularly caused by
vibrio bacteria. SoftAcid Aqua Deca can be an efficient,
sustainable and unique solution to this problem. Not only
does the product inhibit bacterial growth and biofilm
formation – it can also be used in all phases of the shrimp
production, from algae to the growing phase.”
SoftAcid Aqua Deca was be officially launched
worldwide in December 2019. See more information

about the product
at www.lignotechfeed.
com or contact them
at animalfeed@borregaard.
com.
Borregaard LignoTech is
the world’s leading
supplier of pellet binders
and die lubricants to the animal feed industry. Their
products can improve pellet quality, reduce energy
consumption, increase production rate and improve overall
feedmill profitability.
Borregaard Lignotech is also a major player in the
acidifier market with its SoftAcid range of products,
known to be as efficient as pure organic acids, but less
corrosive, safer to use and easier to handle. By using
natural, sustainable raw materials, Borregaard produces
advanced and environmentally friendly biochemicals
and biomaterials that replace oil-based products. The
Borregaard Group has 1080 employees in 16 countries.

Future prooﬁng your aqua feed
production starts with
co-creating the perfect ﬁt.
Let’s build or upgrade
your aqua feed mill

All great ideas start with a dialogue. What’s your ambition?
We at van Aarsen believe that sharing know-how and co-creation are essential in ﬁnding the
perfect ﬁt. Whether you are looking to modernize or expand your aqua feed production, want to
replace aging machinery with future-proof innovations, or need advice in the planning and
setup of a completely new aqua feed mill, Van Aarsen is the knowledge partner for you.

www.aarsen.com/process/aqua-feed

2019-06, Adv. Aqua feed Mill _fish-shrimp_IAF_IndoLivestock_190x13216
.indd
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Krill:

The ocean’s answer to sustainability

by Rebecca Sherratt, Features Editor, International Aquafeed

K

nown for their innovative work
with Antarctic krill (Euphausia
superba), Norwegian feed
Ingredient company Aker
BioMarine are pioneering the way
forward for sustainable, efficient
and resourceful feed for all types of
marine creatures. Their solution?
QRILL Aqua.
The QRILL Aqua family of products are exclusively made up
from Antarctic krill, harvested from the Southern Oceans. In 2018
alone, Aker BioMarine contributed to 325 million extra servings
of seafood with their innovative QRILL Aqua line.
Recent statistics suggest that only three percent of the
population has sufficient levels of omega-3 fatty acids, a
resource which also isn’t easy to attain with concerns over the
sustainability of fishing being highlighted more and more. Krill
is a species here to fix that, rich in omega-3s and a sustainable
solution to the world’s protein needs.

What makes krill so special?

As more research is undertaken about krill benefits, it is
becoming more and more recognised as the wonder ingredient
of the sea. Krill boasts a huge variety of benefits and it is clear to
see why Aker BioMarine have invested so much in this wonderful
species.
High in protein and omega-3 fatty acids(as well as omega-6
fatty acids) krill is a pelagic crustacean with a biomass on earth
of approximately 500 million tonnes, making it one of the
most populated species on the earth. The Commission for the
Conservation of Antarctic Marine Living Resources (CCAMLR)
has restricted harvesting of Antarctic krill to one specific region in
the Southern Ocean, and annual krill harvests cannot exceed one
percent of their total biomass in this particular area, but this still
enables companies to harvest more than enough krill to supply
feed to all forms of life, whilst also ensuring that krill as a species
remains in bountiful quantities and safely maintained.
Aker BioMarine ensure to take sustainability very seriously,
being the first krill fishery in history to receive the Marine
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Stewardship Council (MSC)’s certification in 2010 and 2015,
each certification lasting five years. The Sustainable Fisheries
Partnership, who also analyse fisheries for the sustainability of
their fishmeal and fish oil, has for five years in a row granted
their Atlantic fishery an ‘A-rating’.
Krill feed provides a great deal of direct benefits to fish and
shrimp that makes it very attractive as a feed solution. Krill feed
is proven to improve growth and yield in both fish and shrimp,
thanks to its digestible peptides and omega-3 fatty acids bound to
phospholipids. Various studies have also been carried out which
show evidence to support krill feed reducing mortality rates and
improving heart health in salmon.
Another valuable feature of krill is that they contain the
antioxidant astaxanthin, which has anti-inflammatory properties,
counteracting oxidative stress and preventing damage to
DNA, lipids and proteins. In addition, astaxanthin provides the
pigmentation Choline is also contained in krill which is crucial
for digestive functions, heart, liver and one’s cognitive health.

QRILL Aqua

Designed for fish and shrimp, QRILL Aqua is Aker BioMarine’s
iconic range of ingredients consisting primarily of krill. All the
benefits mentioned above are transferred directly to the fish upon
consumption of QRILL Aqua, and most omega-3s in the feed
go directly to the end consumer, ensuring both healthy fish and
healthy humans.
QRILL Aqua is made up from ground whole Antarctic
krill, which is cooked and dried into a brown-orange powder
containing approximately 60 percent protein, along with a
balanced amino acid profile. The final composition also includes
six percent water, 11 percent ash and roughly 25 percent fat,
which consists of those helpful phospholipids (³40%), omega-3
fatty acids (³20%), EPAs (³10%), DHAs (³5.5%) and omega-6
fatty acids (³2%).

For fish

Aker BioMarine has a strong research focus and has conducted
several studies on the effects of QRILL Aqua on both fish and
shrimp, resulting in some very positive feedback. In their trials of
QRILL Aqua on fish, they discovered a variety of results:
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In European seabass (Dicentrarchus labrax) juveniles, liver cells
of krill meal fed fish presented lower vacuolization levels and in
general, lower signs of fat accumulation.
Gilthead sea bream (Sparus aurata) juveniles fed nine percent
krill meal had a reduction in the accumulation of lipid droplets in
their hepatocytes and around the pancreatic islets
In Nile tilapia (Oreochromis niloticus) juveniles, a growth rate
increase of 32 percent was achieved through feeding them 1.5
percent dietary krill meal, compared to the control group
Atlantic salmon (Salmo salar) postsmolts fed krill meal grew on
average 174 g more during the pre-harvest phase and four-to-five
percent more fillet yield was achieved upon harvestOlive flounder
(Paralichthys olivaceus) juveniles fed a nine percent krill meal
diet showed a higher survival against bacterial infection with
Edwardsiella tarda.

For shrimp

A variety of tests were also conducted on shrimp fed with
QRILL Aqua, with similarly positive results:
A diet with 3 percent krill meal was the most effective in
increasing shrimp final body weight and yield in L. vannamei
when compared to other marine feed attractants.Compared to one
percent dietary krill meal inclusion, yield was increased by 17.6
percent when Pacific white shrimp (Litopenaeus vannamei) were

fed two percent krill meal
Replacing parts of fish meal with krill meal in shrimp diets
resulted in seven percent savings in grower feed
Pacific white shrimp also displayed increased tail pigmentation
when fed astaxanthin krill oil.

Innovating for the future

Although Aker BioMarine is undoubtedly doing very well for
themselves and proving to be great experts in the field of krill
feed, they want to continue to innovate and learn more about
how to further improve their products. To further this goal,
Aker BioMarine established the Open Innovation Programme,
a chance to team up with Aker BioMarine’s skilled team of
scientists to further study and develop the future of krill feed and
sustainability.
The company welcomes with open arms people who think they
have some great insight into new topics and ideas to explore and
research and offer the brilliant opportunity to research, develop
and commercialise new solutions for the industry.
This unique opportunity will no doubt help discover even more
about this unique species and showcases Aker BioMarine’s
dedication to a sustainable solution for the aqua feed industry.
www.qrillaqua.com
www.akerbiomarine.com
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The Aqua Feed Extrusion Conference #1

Twin screw extrusion processing in aqua feed- Benefits
of twin-screw extrusion
by Clextral, France
The Aqua Feed Extrusion Conference, co-organised by
International Aquafeed, Dr Mian Riaz of Texas A&M
University and VIV is taking place again on March 23rd, 2020
at VICTAM and Animal Health and Nutrition Asia, Bangkok.
This conference will feature a variety of industry expert
speakers delivering innovative presentations on how users
can make the best use of their extrusion machinery and aqua
feed systems. Currently confirmed speakers include Andritz,
Clextral, Jefo Nutrition, Bühler, Amandus Kahl and Wenger, to
name a few.
In this series, our conference speakers will be providing
articles about the latest innovations in extrusion and nutrition
processing technologies.
To find out more about this conference please email Rebecca
Sherratt (rebeccas@perendale.co.uk)

F

ish is known as a high value food for
humans, with health benefits that include
long chain unsaturated fatty acids,
vitamins and minerals and a well-balanced
protein supply.
Therefore, fish feed processing
technology plays a particularly important
role to this industry. It requires:
Easy adaptation to any change in rawmaterial composition: moisture content, lipid content, particle
size distribution, de-mixing of powdered materials. These are due
to various sources of raw materials (for example, soy flour can
be purchased in many parts of the world), transport and storage
conditions, grinding process
Flexibility to adjust the sinking/floating properties of the
granulates to follow as closely as possible the food habits of each

animal family
Processing a wide range of
recipes to respond to industry
demand for foods with low or
high amounts of lipids, vegetable
proteins, or various sources
of protein to meet the specific
nutritional fish requests and
adapt to rapid environmental
fluctuations
Flexibility to adjust the shear,
cooking and shaping conditions
in the extruder and apply precise
drying and coating parameters
during the entire production
process
Insuring a high hygienic standard, to avoid any contamination
during the feed manufacturing process.
Taking these considerations into account, combined with
good manufacturing/breeding practices, scientific education and
adapted legislation, we can nurture high quality aquatic animals
that offer health benefits to people around the world–using
local production to ensure low carbon footprints and maintain
reasonable sales prices.

Co-rotating twin-screw extruder technology

Single screw extrusion technology has offered a simplified
method of continuous cooking of doughs under controlled
processing conditions for many decades.
60 years ago, some pioneers developed an alternative process:
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co-rotating twin-screw technology applied to the food industry,
which offered much greater flexibility than single screw machines
due to its intensive mixing ability with precise shear and
temperature control.
With the evolution of electronic PLC’s, mechanical features,
gauges, drives, metallurgy, together with heavy R&D investment,
these pioneers offered the fish feed industry more sophisticated
systems, allowing the industry to move quickly into new areas–
such as recipes with high amounts of fat and vegetable protein.
Clextral, a major player in twin screw technology for food
and feed applications has launched innovations which offer
even greater possibilities to the fish farming industry to process
original recipes and use raw materials such as new pulses,
proteins, insects, krill meals and possibly processed animal
proteins, seaweeds, etc.

Density control system

Clextral has developed a system for instantly varying the
density of the material within the extruder. It is possible for
example (depending on the recipe) to quickly pass from an
extruded pellet of 350g/l to 750g/l without modifying the process
parameters. This fully automated system ensures the control
of the pellets density and the ability to produce floating, slow
sinking and sinking aquatic feed.
With the density control system, the cooking degree and
resulting density of the product can be adjusted according
to customer specification. By adding steam or through the
generation of vacuum, the density control system ensures the
precise density and proper degree of expansion in the end
product.
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The main advantages of the process are:
Precise density adjustment and control
Reduced product moisture levels
Generate high density product
Fines recovery back to the preconditioner.
Ideal for aquatic feed production, this system can be retrofitted
on existing machine.

Advanced Thermal Control (ATC)

The Advanced Thermal Control system (ATC) is a self-learning,
proprietary software solution that ensures absolute precision
in temperature control of the barrel assembly of the Evolum+
extruder.
ATC continuously monitors production parameters to ensure
process and product consistency. ATC is proven to enhance
process stability up to 70 percent, with energy savings averaging
20 percent by eliminating repeated heating/cooling cycles to
maintain process temperature set-points in all circumstances.
Combined with automatic start up and shut down procedures,
this system represents a powerful tool to enhance the productivity
of the extrusion line.

Preconditioning: Higher efficiency and improved
product texture

Another innovation refers to the preconditioning process, a key
operation in fish is feed manufacturing. Preconditioning allows
moistening of the powdered mix and pre-gelatinisation of the
starch molecules through the addition of water and steam; thereby
increasing the pellets’ water stability, enhancing production
capacity and reducing wear on the extruder.
This patented, innovative Preconditioner+ improves heat and

mass transfer to the product due to the Advanced Filling Control
device (AFC); it interacts directly with the material inside the
mixing chamber and enables the filling ratio to be adjusted.
The AFC system uses an exclusive conveying screw inside the
tank and adjusts the flow by a partial and controlled recycling of
the material being processed from the outlet to the entry point,
thus intensifying the specific preconditioning functions.
Laboratory tests have proven that the final hardness of fish feed
pellets increased between seven percent and 29 percent using the
same recipe and modifying the preconditioning and extrusion
parameters versus adjusting the bottom-screw speed.
During the cleaning procedure, the bottom-screw rotation
is reversed to facilitate the cleaning procedure of the
preconditioning chamber.

Hygiene

Finally, today much attention is focused on hygienic extruder
design as food security is a key parameter for the fish feed and
food industries.
Fish feed manufacturers want to be able to clean their extruder
from the outside using hot water and sometimes with cleaning
agents. The stainless steel, hygienic Evolum+ frame structure is
designed to avoid water stagnation and all the extruder areas are
easily accessible. The internal processing assembly of the twinscrew extruder must be cleaned easily as well: the complete quick
barrel extraction device is today a paradigm to the industry. It
offers access to the screws and barrels in only few minutes and is
a state-of-the-art solution that simplifies preventive maintenance,
wear monitoring and cleaning processes.
www.clextral.com
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Hydroxymethionine:

P

An efficient source of methionine for aquafeeds
by Waldo G Nuez-Ortín, Sam Ceulemans, Dolores I. Batonon-Alavo, Yves Mercier, Adisseo

lant-based aquaculture feeds and amino
acid supplementation
Fishmeal has been the preferred protein
source in aquatic feed formulations, but
it is becoming less available and more
expensive. Cheaper plant-based protein
sources have been popularised within the
aquaculture feed industry, particularly
soybean- and corn-based meals. Although
the crude protein content of plant-based ingredients might be
comparable to that of fishmeal, such ingredients are generally
less digestible and deficient in one or more essential amino
acids (EAA). In particular, soybean meal-based aquafeeds are
deficient in total sulfur amino acids (TSAA) and cornmeal-based
aquafeeds are deficient in lysine (Lys).
Moreover, deficiency in TSAA increases with increasing levels
of plant ingredients in aquafeed formulations (Goff and Gatlin III,
2004). Thus, crystalline amino acids, mainly Lys and methionine
(Met), are increasingly being used to fill EAA deficiencies in
plant-based aquafeeds in order to sustain protein synthesis and
optimal performance.
Because Met is a precursor of cysteine (Cys), the levels of
dietary Cys will affect the requirement of dietary Met. Thus,
these two EAA show overlapping functions, and many studies
determine the TSAA requirement (i.e., Met + Cys) instead of
the Met requirement alone [National Research Council (NRC),
2011].
Although both the Met requirement alone and the TSAA
requirement should be considered in feed formulation, as they
vary widely among species (see Table 1; NRC, 2011), EAA
requirements have generally been determined under optimal
experimental conditions (i.e. temperature, oxygen supply,
available food, and population density) but no information
is available for EAA requirements under natural production
conditions.

Figure 1: Chemical structures of DL-methionine and
hydroxymethionine (OH-Methionine)

Table 1: Total sulfur amino acids and lysine requirements of farmed fish
and crustaceans (Adapted from NRC, 2011).
NT= not tested; Lys, Lysine; Met, Methionine; Cys, Cysteine
Dry Matter (%)

Lys

Met

Met+Cys

Atlantic salmon

2.40

0.70

1.10

Common carp

2.20

0.70

1.00

Rohu

2.30

0.70

1.00

Tilapia

1.60

0.70

1.00

Channel catfish

1.60

0.60

0.90

Hybrid striped bass

1.60

0.70

1.10
1.10

Rainbow trout

2.40

0.70

Pacific salmon

2.20

0.70

1.10

Asian seabass

2.10

0.80

1.20

Cobia

2.30

0.80

1.10

European seabass

2.20

NT

1.10

Flounder

2.60

0.90

NT

Japanese grouper

2.80

NT

NT

Red drum

1.70

0.80

1.20

Yellowtail

1.90

0.80

1.20

Kuruma prawn

1.90

0.70

1.00

Methionine supplementation

Methionine can be supplemented in three different synthetic
forms available on the market: L-Met (99 percent active
substance), the biologically-active form of Met in vegetable or
animal proteins; DL-Met (99 percent active substance), a racemic
mixture of 50 percent D-Met and 50 percent L-Met, produced by
chemical synthesis and used as a feed additive for decades, and
hydroxymethionine (OH-Met), a hydroxyl acid with a hydroxyl
group (OH) instead of an amine group (NH2) at the asymmetric
carbon (See Figure 1). OH-Met is available either as a liquid
product containing 88 percent of active substance and 12 percent
of water or as a calcium salt.
Differences in the chemical structure lead to differences in
the absorption, conversion, and utilisation of these molecules.
Similar to other EAA, DL-Met is absorbed via active transport.
In contrast, because OH-Met is an organic acid, it is absorbed
by both passive diffusion and active transport (Martín-Venegas
et al., 2007), which is Na+/H+ dependent and operated by
monocarboxylate transporter 1.
Moreover, while both D- and L-Met are absorbed along the
gastrointestinal tract, OH-Met absorption is completed at the end
of the duodenum (Richards et al., 2005; Jendza et al., 2011). The
conversion of L- and D-OH-Met to L-Met is a two-step process,
each compound being converted first to ketomethylthio-butanoic
acid (KMB) and then transaminated to L-Met (Vázquez-Añon et
al. 2017) (See Figure 2). This conversion is driven by different

26 | January 2020 - International Aquafeed

Solutions for optimizing
your aquaculture

business performance

Wide range of health & nutritional products for aquaculture

Vaccines | Medications | Feed Additives
Phibro Aqua brings the expertise in aquaculture production and operation,
fish health management, disease diagnosis & vaccination

Follow us on

| Email: : info@phibro-aqua.com | www.phibro-aqua.com
HEALTHY ANIMALS. HEALTHY FOOD. HEALTHY WORLD.®

International Aquafeed - January 2020 | 27

Hawai’i Aquaculture:
A Tradition of Navigating with Innovation,
Technology and Culture

February
February 9-12,
9-12, 2020
Hawaii
Hawaii Convention
Convention Center
Center
Honolulu,
Honolulu, Hawaii,
Hawaii, USA
USA
THE NATIONAL CONFERENCE & EXPOSITION OF

PREMIER SPONSORS

Associate Sponsors:
AFIA, Aquaculture Committee • American Tilapia Association • American Veterinary Medical Association
Aquacultural Engineering Society • Aquaculture Association of Canada • Catfish Farmers of America
Global Aquaculture Alliance • International Association of Aquaculture Economics and Management
Hosted By:
Hawaii Aquaculture &
Aquaponics Association

For More Information Contact:

Conference Manager
P.O. Box 2302 | Valley Center, CA 92082 USA
Tel: +1.760.751.5005 | Fax: +1.760.751.5003
Email: worldaqua@was.org | www.was.org

EXPERT TOPIC

BANANA SHRIMP

Figure 2: Conversion of DLhydroxymethionine (DL-OH-Met)
and DL-methionine (DL-Met) into
L-methionine (L-Met), which is
then used to synthesise proteins
as well as a precursor for the
synthesis of Cys, taurine and
glutathione

difference could result in different ad libitum feeding patterns
between OH-Met and DL-Met-supplemented animals (VázquezAñón et al., 2017).
Therefore, the amount of Met ingested by an animal (Met
intake = dietary Met x feed intake) should be considered when
comparing Met sources, as this criteria has been followed with
other amino acids such as lysine (Smiricky-Tjardes et al. 2004).
Under such consideration, both OH-Met and DL-Met were 100
percent equivalent to L-Met (Agostini et al., 2015; VázquezAñón et al., 2017).
Among the 54 peer-reviewed studies reporting the bioefficacy
of Met supplementation published from 1978 to 2019, 24
compared the supplementation of different Met sources at
different doses to a Met-deficient diet, but only 17 of these
studies were performed in conditions allowing an accurate
comparison among Met sources.
In these studies, the different Met sources were supplied on
equal sulfur or equimolar basis for obtaining similar amounts
of Met + Cys in all experimental treatments, as well as similar
levels of the other nutrients. The different sources of Met led to
similar growth performances. For example, Goff and Gatlin III
(2004) reported L-Met, DL-Met, and OH-Met as equally effective
sources of Met for red drum
(Sciaenops ocellatus) (See Figure
3). Forster and Dominy (2006)
determined that these sources
could also be used to meet the
Met requirement of Pacific white
shrimp (Litopenaeus vannamei).
Ma et al. (2013) found that turbot
(Psetta maxima) can use OH-Met
as effectively as, or better than,
L-Met to achieve a maximum
performance.
At sub-optimal dietary levels,
fish fed L-Met performed better
than fish fed OH-Met; in contrast,
the latter performed better at
near the Met requirement level.
For channel catfish (Ictalurus
punctatus), Zhao et al. (2017)
found that supplementation of
Met-deficient diets with OH-Met
Figure 3: Body weight gain (g/100 g of initial body
and microencapsulated DL-Met,
weight) response to L-methionine (Met), DL-Met,
or hydroxymethionine (OH-Met) supplementation
rather than crystalline DL-Met,
compared to a basal diet in red drum. Different
could equally improve the growth
letters on the top of bars indicate significant
differences (Adapted from Goff & Gatlin III, 2004)
performance of this species (1.54 <

enzymes present in the gastrointestinal tract, liver and kidney
(Fang et al. 2010).
The effects of Met supplementation go beyond protein
synthesis. The different metabolism of OH-Met contributes
to improve the anti-oxidative capacity and immune system of
animals, as well as to alleviate stress responses (Métayer et al.,
2008). The concept of a better antioxidant effect of OH-Met
compared to DL-Met is associated with its greater tendency
to be involved in the transsulfuration cycle, and to form larger
quantities of Cys, taurine and glutathione (Martín-Venegas et
al., 2006) as well as to increase the reduced glutathione/oxidised
glutathione ratio (Willemsen et al., 2011).
In teleost fish, the protective role of OH-Met has been
associated with taurine production and with the improvement
of the physical barrier in the intestine and gills and of the
antioxidant status and immunity (Wu et al., 2018). Cys and
glutathione act as chain-breaking elements of the oxidative
processes (Métayer et al., 2008). Their enhanced production
by OH-Met improves hydroxyl radical–scavenging ability and
enzymatic antioxidant capacity, thereby improving meat and fillet
quality via mitigation of protein and lipid oxidation (Xiao et al.,
2012; Lebret et al., 2018).

Similar bio-efficacy of
methionine sources in aquatic
animals

Despite the low number of studies
comparing methionine sources in
aquatic animals, multiple studies show
that fish are able to use DL-Met or OHMet equally as effectively as L-Met to
meet their TSAA requirement. Because
the estimation of the bio-efficacy (i.e.
biological efficiency in terms of growth
performance such as body weight
gain and feed conversion ratio) of
DL-Met and OH-Met does not always
consider the differences in feed intake,
contradictory results are found in the
literature.
Dietary Met affects feed intake and
thereby performance (Vázquez-Añón et
al., 2017). Given the close association
between circulating Met levels and
voluntary feed intake and the fact
that OH-Met is delivered to tissues as
OH-Met rather than Met, this metabolic
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FCR < 1.69).
The supplementation of 0.1 percent OH-Met
rather than crystalline Met to a Met-deficient
diet also promoted the growth and feed
utilisation of Pacific white shrimp, indicating
that this species can effectively utilise OHMet (Chen et al., 2018).
Similar bioefficacies are observed when
different aquafeeds are supplemented with
either DL-Met or OH-Met. Figure 4 shows
that similar FCR results were obtained in
studies addressing the supplementation
of fish or shrimp feeds with different
Met forms. Despite the large variability
among studies, which can be attributed to
the different experimental settings, feed
formulation, and shrimp or fish species,
similar FCR values were reported for both
Met forms.
Figure 4: Feed conversion ratio (FCR) response to the supplementation of either DLmethionine (Met) or hydroxymethionine (OH-Met) in studies comparing different Met
In conclusion, there is scientific evidence
sources supplemented to fish or shrimp species. The average and standard deviation
supporting that OH-Met can be efficiently
of FCR results observed for each Met form across studies are also shown. Different Met
used by aquatic species as an L-Met precursor.
sources within each study were supplied on equimolar basis in order to achieve similar
amounts of Met + Cys across treatments, as well as similar levels of the other nutrients
It is important to acknowledge the structural
differences between DL-Met and OH-Met
that result in different mechanisms for the
L-Met precursor. It is important to acknowledge the structural
absorption and utilisation of these two Met sources, and that their
differences between DL-Met and OH-Met that result in different
bioefficacy should be compared based on Met intake. Thus, DLmechanisms for the absorption and utilisation of these two Met
Met and OH-Met are similarly effective as Met supplements for
sources, and that their bioefficacy should be compared based on
plant-based aquafeeds.
Met intake. Thus, DL-Met and OH-Met are similarly effective as
In conclusion, there is scientific evidence supporting that
Met supplements for plant-based aquafeeds.
OH-Met can be efficiently used by aquatic species as an

Increase your energy efficiency
MONOROLL HE

Visit us at IPPE
er,
Congress Cent
Georgia World
SA
U
,
ia
Atlanta, Georg
1710
#.
d
an
st
,
A
l
Hal
Please contact us for a brochure request and
for the possibilities within your company.
info@ptn.nl - www.ptn.nl

30 | January 2020 - International Aquafeed

NEW

THE NEW KAHL EXTRUDER
TYPE OEE 25 NG
Fast knife and die change
Knife distance to the die
adjustable during operation

AMANDUS KAHL GmbH & Co. KG
Dieselstrasse 5–9 · 21465 Reinbek
Hamburg, Germany · +49 (0) 40 72 77 10
info@akahl.de · akahl.de

Up to 450 kW drive power
Sinking fish feed up to 10 t / h
Floating fish feed up to 8 t / h

Aquaculture round-up

Ethoxyquin ban in the EU:
Are there viable alternatives?

E

by Kristin Hals and Sofia Helena Lindahl, Research and Development Department, Borregaard AS

thoxyquin has, for decades, been widely
used as an antioxidant in the feed sector,
primarily in the marine industry.
This antioxidant inhibits the oxidation
of highly unsaturated fatty acids in
fishmeal and fish silage. Ethoxyquin
has the unique property of being able
to dissolve in both aqueous- and oil
phases, depending on pH. However,
there are concerns related to the use of this antioxidant (See
Figure 1). In June 2017, the EU commission suspended the
authorisation of ethoxyquin for all animal species and categories.
Hence, there is a need to find an alternative solution.
A new alternative product containing the antioxidant propyl
gallate has been developed by Borregaard. This product is
optimised to ensure high quality, as well as stable product
performance. The new combination of propyl gallate,
lignosulphonic acid and formic acid provides a viable alternative
for the market.

Introduction

In June 2017, the EU commission suspended the authorisation
of ethoxyquin (See Figure 1) for all animal species and categories
[1]. Ethoxyquin has been the antioxidant of choice for decades,
especially in the fish industry, in order to prevent rancidification
of fats and oils during processing and storage.
Borregaard has many years of experience evaluating the
efficiency of antioxidants. There are several different methods
available on the market for testing antioxidant capacity [2-5]
and the DPPH-assay [6] is one commonly used method. At
Borregaard, an inhouse developed DPPH (2,2-diphenyl-1picrylhydrazyl) based method – the BAU* method - is used,
which will be described later in this text.
*Borregaard Antioxidant Unit

Fish silage

Fish silage contains fish, or parts of fish, combined with an
additive for stabilising the silage during storage. Organic acids

of different types are typically used as silage additives. Under
the right conditions, temperature between 5 and 40 °C and at pH
between 3.5 and 4.5, the fish mass will begin to decompose.
In this process, called autolysis, enzymes break down the
muscles, and a liquid mass is formed, which is desirable given
its ease of handling through pumps, piping, etc. (See Figure 2).
Marine lipids contain high levels of long chained polyunsaturated
fatty acids (PUFA). The PUFAs are readily oxidised by oxygen,
which results in rancidification of fats and oils and consequently
a decrease in product quality. Fishmeal and fish oil contain
relatively high concentrations of PUFAs and are therefore
especially prone to oxidation.
To prevent the oxidation of PUFAs in fishmeal and fish
oil, the industry currently uses synthetic antioxidants like:
ethoxyquin (E324), BHA (butylated hydroxy-anisole, E-320)
and BHT (butylated hydroxy toluene, E321). In addition, natural
antioxidants like tocopherols are also used.

Screening of antioxidants

The list of approved antioxidants in feed are limited. In this
study, several antioxidants, both synthetic and natural, have been
evaluated. The antioxidant capacity was tested using the BAU
method.
The BAU method is a spectrophotometric based method, using
the stable free radical DPPH, to compare the antioxidant capacity
of lignosulphonates and antioxidants. The change in absorbance
of a solution containing DPPH and compound(s) of interest is
measured.
Unreacted DPPH is violet, but after reaction, i.e. transfer of
free radical to, for example, an antioxidant, the solution changes
colour to yellow. The less antioxidant that is needed to quench the
DPPH radical, the stronger is the antioxidant.
From the screening, BHA, propyl gallate and ascorbic acid
showed the highest antioxidant capacities. Based on additional
stability and solubility studies, propyl gallate (See Figure 3) was
chosen for further testing.

Lignosulphonates and antioxidant capacities
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Figure 2: Production of fish silage

Lignin is a natural polymer. The word
‘lignin’ is derived from the Latin word
‘lignum’, meaning wood. Lignin is the
binding element in wood and plays an
important role in the transportation of
water, metabolites and nutrients. It acts
as an encrusting material and performs
multiple functions that are essential for the
life of the plant.
Lignin imparts rigidity to the wood cell
walls and acts as a binder between the cell
walls, creating a composite material that
is outstandingly resistant to compression
and bending. Lignin is one of the most
abundant organic polymers on earth,
exceeded only by cellulose.
Lignosulphonates are branched,
water-soluble biopolymers produced
from lignin. Natural polymers are
understood as polymers which are the
result of a polymerisation process that
has taken place in nature, independently
of the process with which they have
been extracted. The monomeric units
constituting the natural polymer of lignin
can be seen in (See Figure 4).
Lignin-based products serve as additives
in several industrial and commercial
applications, and often replace petroleumbased products as a natural renewable
solution. Building on inherent qualities,
and further enhanced by chemical
modification, our lignin-based products
offer a unique and desirable set of
functions for the chemical industry in
areas such as: concrete admixtures,
pesticide dispersants, battery expanders,
oil well drilling chemicals, emulsions,
ceramics, road binders, bypass protein and
animal feed additives.
Lignin is known to have antioxidant
properties. Especially, water-soluble
lignosulphonates have shown synergistic
effect in combination with antioxidants.
Polyphenols are often used as
antioxidants. Because of the phenolic
molecular structure of lignosulphonates,
associations to antioxidant effect can be
attributed. In the literature, the antioxidant
effect of lignosulphonates in various
applications has been reported.
Lignosulphonates are available as
lignosulphonic acid salts. Figure 5 gives
an illustration of the lignosulphonic acid.
The phenolic groups, and other easily
oxidised structures in the lignosulphonic

acid, can act as scavengers and stabilise
reactive and potentially harmful free
radicals.
In 2008, Borregaard filed a patent
regarding use of lignosulphonic acid as
a sacrificial agent for antioxidants. The
patent describes that the antioxidants
tested were less degraded in an organic
acid solution if lignosulphonic acid was
present, i.e., the lignosulphonic acid works
as a sacrificial antioxidant.

Figure 1: Chemical structure of ethoxyquin

Figure 3: Chemical structure of propyl
gallate

Stability of propyl gallate in organic
acids

A stability study of propyl gallate in
formic acid (85%), and formic acid
(85%) containing 20 percent (w/w)
lignosulphonic acid was performed.
Ethoxyquin was included as a reference.
The inclusion level of antioxidants in
the acids was 0.35 percent (w/w). 25-litre
containers were stored outside during
summer and early fall. The stability of
the antioxidants was tested regularly by
measuring the level of the antioxidants in
the samples. The measurements were done
using high pressure liquid chromatography
in combination with UV detection (HPLCUV).
The stability data of propyl gallate
is presented in Figure 6a. The first
measurements showed a remaining value
of 58 percent of the added propyl gallate
in formic acid. In the solution containing
lignosulphonic acid, the corresponding
value was 90 percent (See Figure 6a).
After 75 days, the corresponding values
were 48 percent in formic acid and
63 percent in the solution containing
lignosulphonic acid.
The results clearly show that addition
of lignosulphonic acid to the solution
stabilises and protects propyl gallate
better than the solution containing only
formic acid. In Figure 6b the same
stabilising effect of lignosulphonic acid is
demonstrated for ethoxyquin.

Figure 4: Monomeric units of lignin, a)
p-coumaryl-, b) coniferyl and c) sinapyl
alcohol.

Figure 5: Example of part of the
lignosulphonic acid structure

Measuring degree of rancidity

As a control of the performance of the
new antioxidant in fish silage, rancidity
tests were performed. Measuring
oxidation/degree of rancidity involves
testing for primary and secondary
degradation products. The most common
way is to measure the peroxide value
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Figure 6: Percentage remaining
antioxidant in formic acid with and
without lignosulphonic acid compared
to initial values. (a) antioxidant=propyl
gallate and (b) antioxidant=ethoxyquin
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and stored in two-litre containers
(PV), i.e. measuring the primary
in a water bath at 23°C. The acid
oxidation products (mainly
solutions were added to the minced
hydroperoxides), and to measure the
fish to reach the desired pH of 3.5anisidine value (AV), i.e. measuring
3.6. Parallel samples were made.
the secondary oxidation products.
Extracted oil samples from
The secondary stage of oxidation
the minced fish were collected
occurs when hydroperoxides
at different time intervals over
decompose to form carbonyls and
Figure 7: TOTOX values in fish oil from silage stabilised
11 weeks. The oil samples were
other compounds like aldehydes. The
with formic acid/lignosulphonic acid and antioxidants
analysed for rancidity products,
latter will give the oil a rancid smell
(0.35% ethoxyquin, 0.35% propyl gallate and 0.7% propyl
gallate). Calculation of TOTOX values done from the
expressed as peroxide- and anisidine
and is measured by AV.
analysed peroxide- and anisidine values during 11
values. Acidity in the fish silage was
It is, therefore, important to measure
weeks in salmon silage-trial
controlled to ensure pH<4.
both PV and AV and evaluate the two
parameters together. This is commonly
done by calculation of total oxidation value, TOTOX, which gives an Stability of the fish silage
overall picture of the quality of the oil; TOTOX = PV*2 + AV.
The TOTOX values can be seen in Figure 7. Each TOTOX
value is calculated from the measured PV and AV in the samples.
After six weeks, the silage stabilised with propyl gallate and
Fish silage trial in lab scale
lignosulphonic acid having the same TOTOX level as the silage
Propyl gallate and lignosulphonic acid blends were used
stabilised with ethoxyquin.
to prepare fish silage. Salmon was chopped and minced in a
However, after 11 weeks, the silage stabilised with propyl
food processor in the laboratory. Different acid solutions were
gallate and lignosulphonic acid has lower TOTOX values than
prepared containing:
the silage containing ethoxyquin. There were no significant
• 0.35 percent propyl gallate in formic acid 85 percent +
differences between the two dosages of propyl gallate tested.
lignosulphonic acid
• 0.70 percent propyl gallate in formic acid 85 percent +
lignosulphonic acid
Conclusion
• 0.35 percent ethoxyquin in formic acid 85 percent +
By combining the data from the storage and fish stability trials it
lignosulphonic acid
is clear that propyl gallate can replace ethoxyquin as antioxidant
Note: The solutions above all contained 80 percent w/w formic
in silage additives.
acid 85 percent and ~ 20 percent w/w lignosulphonic acid.
Borregaard has developed a new silage additive containing
The minced fish was mixed with the different acid solutions
formic acid/lignosulphonic acid and propyl gallate for the fish by-
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product industry. This product offers the following benefits:
Ethoxyquin-free solution
Reduced degradation of the antioxidant
Longer shelf life of the silage additive
Stable and high-quality fish silage

Technology 28(1): 25-30.
[7] http://ec.europa.eu/food/sites/food/files/safety/docs/animal-feedeu-reg-comm_register_feed_additives_1831-03.pdf
[8] Dizhbite, T., et al. (2004). “Characterization of the
radical scavenging activity of lignins --natural antioxidants.”
Bioresource Technology 95(3): 309-317.
[9] Salanti, A., et al. (2010). “Structural Characterization and
Antioxidant Activity Evaluation of Lignins from Rice Husk.”
Journal of Agricultural and Food Chemistry 58(18): 1004910055.
[10] Vinardell, M. P., et al. (2008). “Potential applications of
antioxidant lignins from different sources.” Industrial Crops and
Products 27: 220-223.
[11] Patent: EP 2 209 388 B1
[12] Murata, Kiyoshi, Kondo and Yoshikazu (2003) Extraction
of lignins using cellulase complex enzyme and their uses as
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[13] Pouteau, C., et al. (2003). “Antioxidant properties of lignin
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[14] Reinosa O., et al. (1998) “Lignin yield and antioxidant
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Pelleting Solutions
- it´s in our Nature
What is YOUR pellet quality like? Make
sure you get maximum value from your
equipment and ingredients with our
products!
Borregaard LignoTech’s pelleting aids offer a wide
range of benefits to compound feed producers:

•
•
•
•
•
•
•
•

Better pellet quality (PDI) and consistency
Reduced energy consumption
Increased production rates
Reduced thermal stress on heat sensitive ingredients
Enabling production with hard running ingredients
Reduced nutrient segregation during transport and handling
Improved feed conversion ratio and animal performance
Increased feed mill profitability

Contact us today to discuss how our products can impact your company.
www.lignotechfeed.com - animalfeed@borregaard.com
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Extrusion and expansion technology you can trust
Almex extruders are used for :
» Pet Food extrusion
» (floating) Aquafeed extrusion
» Animal Feed extrusion
» Oil seed extraction

» Cereal processing extrusion
» Compacting
» Pre-conditioning prior to
other processes
www.almex.nl
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Tech update
In-Situ Aquaculture Pond Buoy

Oxygen monitoring is crucial for disease prevention in your marine species. To keep updated with the oxygen
levels present in your farm use In-Situ’s Aquaculture Pond Buoy, which collects dissolved oxygen (DO) and
temperature data.
This innovative solution transmits the information to a host PC via a radio receiver and can also relay the data
to a smartphone so users can keep track of their farms at all times. With a self-charging solar panel, the buoy is
low maintenance and incredibly intuitive and easy to use. The system sends alerts if there is a power outage or
malfunction and is a great tool for ensuring peace of mind, leaving your farm in very capable hands.
www.in-situ.com

International Aquafeed - January 2020 | 37

FISH FARMING TECHNOLOGY

SeaQurePen: At the heart of innovation
by Rebecca Sherratt, Features Editor, International Aquafeed
Gael Force Group are well recognised in the fish farming industry for their impressive and
reliable farming solutions and their SeaQure range of equipment is no exception. The Scotlandbased marine equipment and technology company cover a diverse range of turnkey solutions for
the aquaculture sector extending to mooring systems, pens, barges and feed systems, to name a
few.
Yet, their SeaQurePen is making an especially big splash in the sector. Whilst the full SeaQure range
extends to a variety of systems such as the SeaQureMoor, their SeaQurePen is the specific solution
that International Aquafeed magazine found especially intriguing…

SeaQurePen 500

Created with the goal of producing an evolutionary new pen system that is tough, reliable and efficient,
the SeaQurePen 500 is a very impressive bit of kit. Gael Force Group explain how the SeaQurePen
500 was created with several locations and unique farm requirements in mind, ensuring the solution
caters to fish farms in exposed and tough locations.
Using Gael Force’s own in-house expertise, the SeaQurePen 500 ensures lower farming costs, easy
maintenance and efficient marine life protection. From just one look at the solution, it is clear that the
SeaQurePen 500 is created with ease of use for operators in mind.
A variety of features make the SeaQurePen 500 unique on the market, including its integrated,
recessed connection points for both sinker and mooring tubs. In fact, the SeaQurePen 500 significantly
enhances the integrity of the pen system with no need for hoses or messy cables wrapped around the
handrails. This design is incredibly refreshing and provides
a polished, professional look to any farm.
Farm operatives can also carry out tasks hassle-free
with ease, thanks to the impressive Hinged Service
Deck, providing users with easy access to subservice connections and utilities, minimising the risk
of troublesome manoeuvres and difficult access to
connections.
The integrated base socket for bird net poles also reduces
the need for in-pen furniture by supporting an alternative to
net support wheels. Pen rotation issues are also completely
eradicated with moulded anti-torsion features in the base
unit socket as well as the one-piece moulded stanchion,
keeping the pen stable and secure.
Pen handrails also utilise welded thrust rings, rather than
the standard pins, allowing horizontal rotation but no
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migration. The SeaQurePen 500 is available from 120-200m in
circumference and is constructed with two 50mm pipes.

Thriving in extreme conditions

The SeaQure range also boasts great strength and the ability
to survive and flourish in the difficult conditions fish farming
equipment is so often subjected to. The SeaQurePen 500 exceeds
the Scottish Technical Standard for Aquaculture and is tested
beyond the extremes of expected operational loading.

The bridle mooring point is tested in excess of 20 tonnes (t),
whilst the stanchion socket bases can manage over 12t of weight
and the boat tie-up point 10t respectively. Across all the flotation
ring locations, over 30t capacity can also be securely managed.
An I-Beam style gusset on the stanchion socket is also offered
by Gael Force Group, to provide users with a pen that boasts
improved holding power.
Power, air and communications systems are also accommodated
in a secure, hazard-free manner. The base is completely

Compressors

made for aquaculture

www.kaeser.com/aquaculture
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ocean conditions and, despite its impressive strength and
powerful build, what makes the SeaQureLift Winch interesting is
that it still remains a relatively compact solution.
A variety of innovations have also been implemented by Gael
Force Group in regard to rope management, to ensure that
operators can use the winch smoothly. To prevent a commonly
reported issue of ropes jumping off competing winches, Gael
Force have implemented tie rods across the SeaQureLift Winch,
as well as drum flanges to prevent rope jamming. An easy change
rope anchoring system also ensures no on-site splicing or knot
tying is required.

An accessory for every need

constructed in impact-resistant plastic which proves incredibly
strong and flexible when the pen is subject to big waves.
Construction in plastic also means that the solution is entirely
corrosion-resistant, thereby increasing the lifespan of the pen.
Anti-deformation precautions ensure that your SeaQurePen 500
will remain a reliable, worthy pen for your fish farm for years to
come and only further reinforces it as a wise investment.

SeaQureLift Winch

A second new innovation for the SeaQure range is Gael Force
Group’s SeaQureLift Winch, a robust, powerful net raising
solution that is ideal for regular use in a rugged and demanding
marine environment. The winch is tested up to two tonnes and
rated to 1500kg.
The winch enables safe and clear access around the pen for
farm operators. The control system is also extremely easy to
understand, the winch coming provided with a hand-held wireless
controller, as well as being able to be accessed directly from the
control panel.
The aluminium alloy hard anodised construction makes the body
of the winch incredibly strong and resilient to the challenging

Gael Force Group’s offerings don’t stop there; the company also
offer a variety of optional accessories that seamlessly integrate
with their pens to make user experience even better.
A range of sinker tubes for two and three ring pens are available
to maximise the main net containment volume in high energy/
current environments. The tough and durable polyethylene pipes
also allow improved oxygen flow through netting, allowing for
the use of smaller mesh nets and the use of cleaner fish.
Two kinds of sinker tubes are on offer from Gael Force Group,
one which contains large diameter wire rope as the dead weight
and one which utilises linked chains.
Bird net support wheels are also available. Their unique, modular
design can be adjusted to custom circumferences and results in
minimal movement. The primary flotation ring is made up of
Ø180mm PE pipe filled with polystyrene as standard. Square
models are also available in 2x2m forms, with customisation
available upon request.
For a truly personalised and integrated experience, users can even
utilise SeaQureFarm, a concept in which Gael Force equipment
and technologies can all be linked together in a complete turnkey
project. This seamless integration enables users to witness the
benefits of using all of Gael Force’s equipment and technology
together for a cohesive and professional fish farm experience.
This idea is undeniably impressive and showcases just how much
Gael Force Group has to offer to the aquaculture industry.
www.gaelforceaquaculture.com
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Damen Landing Utility Vessel 1608 unveiled
for aquaculture industry
by Damen, The Netherlands
Damen Shipyards Group and Coastal Workboats Scotland
recently unveiled a new vessel for the aquaculture industry in
Oban, Scotland. The unveiling of the new Damen Landing Utility
Vessel 1608 took place at the same time as the handover of the
first in series, to client Loch Duart.
The LUV 1608 is built by Coastal Workboats Scotland to a
Damen design that was engineered by Damen design bureau
OSD/IMT. The vessel will be able to carry out a wide range
of support tasks to the aquaculture industry, including the
transportation of people, equipment and feed to offshore fishfarming locations.
A key feature of the LUV 1608 is the hull design, which has
been developed to accommodate a HS Marine AK67 E4 Crane.
This size of crane offers very high capability not usually seen in a
vessel of 16 metres with close to 14 tonnes lifting capacity at 3.5
metres and three tonnes at 13 metres.
The LUV 1608 hull can also be built at 19 metres in length
to provide additional deck capacity. The development of the

LUV 1608 has drawn on the expertise of a number of parties
specialising in shipbuilding and the aquaculture industry.
The original concept was for a Utility Vessel (UV), but was
expended to have landing craft functionality to ensure a wider
geographical reach for operations in areas where there was less
port infrastructure available.
As is usual with Damen standardised vessel designs, the LUV
1608 can be customised to meet individual client requirements.
This is demonstrated with this first vessel for Loch Duart, the
tailored features of which include tyre fenders, location of
capstans and foot pedals.
Damen sales manager Mike Besijn, speaking on the occasion
of the unveiling of the first vessel, said, “The development of the
Damen LUV shows our commitment to aquaculture, an industry
we believe is part of the solution when it comes to feeding the
world of tomorrow.
“The functionality of the vessel shows that we are listening to
the market and responding to its needs. And, as is the culture at
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grateful to Karl Scott of Maritime Aqua for his in-depth market
knowledge, which has been invaluable in the development of this
design and for the supply of the HS Marine AK67 E4 Crane and
Tenfjord Deck Machinery.
“Furthermore, I’d like to congratulate Brian and Julie Pogson of
Coastal Workboats Scotland on the construction of a truly highquality, strong and sturdy vessel. Together, we wish Loch Duart
the very best with their new vessel.”

Damen, we are working with the experts in the industry to ensure
that what we deliver is both relevant and reliable. We are very

Damen Shipyards Group
Damen Shipyards Group operates 36 shipbuilding and repair
yards, employing 12,000 people worldwide. Damen has delivered
more than 6,500 vessels in more than 100 countries and delivers
around 175 vessels annually to customers worldwide. Based on
its unique, standardised ship-design concept Damen is able to
guarantee consistent quality.
Damen offers a wide range of products, including tugs,
workboats, naval and patrol vessels, high speed craft, cargo
vessels, dredgers, vessels for the offshore industry, ferries,
pontoons and superyachts.
For nearly all vessel types Damen offers a broad range of
services, including maintenance, spare parts delivery, training
and the transfer of (shipbuilding) know-how. Damen also offers a
variety of marine components, such as nozzles, rudders, winches,
anchors, anchor chains and steel works.
Damen Shiprepair & Conversion (DSC) has a worldwide
network of eighteen repair and conversion yards of which twelve
are located in North West Europe. Facilities at the yards include
more than 50 floating (and covered) drydocks, including the
longest, 420 x 80 metres, and the widest, 405 x 90 metres, as well
as slopes, ship lifts and indoor halls.

Visit us at

IPPE

Georgia World Congress Center,
Atlanta, Georgia, USA

We engineer, manufacture, build and manage your
complete project in the cereal processing industry.
Our expertise in project management,
engineering and production ensures the
successful realization of machines, process
lines and complete installations for:

»
»
»
»

Feed mills
Premixes and concentrates
Fish and pet food factories
Grain processing lines

www.ottevanger.com
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Top technology at
Aquaculture Europe
January 2020
We are kicking off the new year with a
variety of great solutions for aquaculture.
we Impressive innovations for the fish
farming sector in 2020 range from ROVs,
fish farm lighting systems, winches and
electrical cables.

AKVA Group’s Blue LED 400W
This luminairie is utilising the newest High Intensity
LED-technology with almost four times more
effective light source than its predecessor, the
BlueLED 100W. The blue colour has proven to
have a very good effect on the fish biology.
LED luminairies can provide more effective
output from each luminairie compared to
other lamp technologies. It saves cost on power generators,
less power use and uses less copper in the installations. All this in
addition to a long service life of the luminairie.
www.akvagroup.com

Aller Aqua PowerRAS
The PowerRAS concept meets the high
demands towards feed for RAS in terms
of feed efficiency, optimal water quality,
and fish growth. The concept is the result
of continuous research and trial work
combined with field trials.
Feed is the most influential external factor
in RAS, and need to fulfil the requirements of this highly
sophisticated and complex production technology by taking
the following aspects to a new level:
•
•
•
•
•

XFLO UV Steriliser
Looking for a better and more reliable UV
option for your aquatic systems? Global
Aquaculture Supply is proud to offer the
new XFLO UV Steriliser from RK2 Systems.
Global Aquaculture Supply worked to
create the most user-friendly UV solution
available while ensuring users a technically
sound product they can trust to get the job
done right.
Whether choosing our XFLO UV Sterilisers with our standard
output, three-inch diameter model, or our high output five-inch
diameter model, XFLO UV has the best solution for your specific
needs.
The “L”-shaped flow pattern allows for better hydraulic mixing
of incoming water. This virtually eliminates “dead” zones within
the UV body and allows for more efficient UV sterilisation.
Another impressive feature is the unionised water ports- the
three XFLO models are standard with 1.5-inch unions while the
five-inch XFLO High Output models come with two-inch unions.
www.globalaquaculturesupply.com

AquaOptima UV Station
UV Station is supplied as a compact turnkey
unit with flanges ready for connection to
the any aquaculture facility’s water supply
system. The purification process starts with
the water being filtered through Aquaﬁlter,
a self-flushing pressure filter that removes
particles before the water is disinfected in
the UV filter.
UV Station is a water purification station that is adjusted to the
needs of each facility and the water purifying requirements
of the authorities. The quantity of water is regulated and
controlled using an electro-magnetic ﬂow metre that can also
manage frequency-controlled pumps.
In the case of a water stoppage, the UV unit will automatically
shut down. An alarm will be activated if the UV Station
malfunctions. The UV Station can be delivered as an assembled
unit in a container or it can be assembled on site ready for
connection to the pumping station.
www.aquaoptima.com

Nutrient digestibility and palatability
Faeces quality
Fish metabolism and DP:DE ratio
Technical quality of the feed
Feed functionality

PowerRAS represent the latest addition of RAS-optimised
feed technology by Aller Aqua.
www.aller-aqua.com
Product page - aqfeed.info/e/348
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Imenco Taurus Aquaculture Winch
The Imenco Taurus Aquaculture Winch is a
powerful winch, resistant to immersion in water.
The winch is manufactured in weatherproof
materials and has brackets for flexible
attachments to different cage systems. The
winch is remotely controlled via Ethernet using a
separate control unit or via local switches. The winch engines have
stainless steel shafts and are equipped with a motor brake.
www.imenco.no

Plany Luxmeter
Plany Luxmeter was manufactured especially
for marine farming. Its sophisticated and
friendly design allows for easy handling
and installation. Equipped with hightechnology LEDs, which favour low energy
consumption and high luminous efficiency,
these lights are great to provide easy visibility
to your nets.
The Plany Luxmeter leads to delayed maturation and increased
growth in fish and the modern LED technology will reduce your
electricity expenses. The lights are instant start, with no flickering
or humming and all lights come with a three-year warranty.
www.plany.no

OceanCable
The OceanCable is a wear-proof marine
cable, used to supply electrical power to
farming cages, as well as between farming
cages, to underwater lights and to all other
entities requiring power at sea.
The cable is produced from high quality
materials and, when in an undisturbed
installation, has virtually an unlimited
life expectancy. Should the cable require replacement,
it is normally due to physical damage, rather than wear.
OceanCable does not require a conduit or tube; it can be
installed directly into the sea.
The outer sheath is produced out of highly wear-proof
Polyurethane surrounding the individual conductor insulation.
Such construction ensures a very strong cable and protects
the copper from wear. The core covering is replaced with
insulation—extruded polyolefin compound—that gives it high
flexibility. The conductors are stranded, flexible copper.
www.jt.fo

Australia
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Turn-Key Fish Farms inclusive
Innovative products - best quality
*made for everyday use
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Examples of products from a proven overall

- Robust Optical Oxygen Sensor

aquaFUTURE e.K.
founded 1983

- Complete Measuring and Control Systems
- Drum Filter made in Germany

Hans-Böckler-Str. 5

- Oxygen Generator 40 years experience

D-57223 Kreuztal

- Ceramic Oxygen Diﬀuser

Do you have a product that you would like
to see in our pages?
Send products for consideration to
rebeccas@perendale.co.uk

Germany

- Ceramic Ozone Diﬀuser

Dietmar Firzlaﬀ

- Feeding Systems with controller
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- and much more
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BANANA SHRIMP

EXPERT TOPIC
Banana shrimp

by Rebecca
Sherratt, Features
Editor, International
Aquafeed

B

anana shrimp (Fenneropenaeus merguiensis) are a variety of shrimp commonly
found in the Indo-West Pacific oceans which are farmed extensively in in both
Australia and South-East Asia. The countries which are most well-known for
their banana shrimp production include Vietnam, Indonesia, the Philippines,
Thailand, Singapore and Malaysia.
This sub-species of shrimp has been harvested for aquaculture in steadily
increasing rates, 50,393 tonnes being harvested in 2000 for aquaculture
purposes, which hit its peak in 2006 at 96,633t. In 2007 onwards, production
dropped off significantly, 2016 only producing 24,681t of banana shrimp
specifically for the aquaculture industry.
This unique kind of shrimp is renowned for its sweet, light flavour and is suited very well for spicy dishes.
They are traditionally barbecued or shallow fried. There are two varieties, the redleg banana prawns and
white banana prawns, which can be distinguished by their colours. Redleg banana prawns are the more
expensive and desirable varieties.
Despite the wide variety of countries which farm banana shrimp, they are still considered a minor farmable
species in the industry, world production of the banana shrimp being only roughly eight percent of that
of major farmable species, much less than the more prominent shrimp farmed in the sector, such as the
Whiteleg prawn (Penaeus vannamei).
Another difficulty that comes with farming banana shrimp is the perception of their high mortality rates
when raised in semi-intensive ponds, but these rates have not been studied extensively to conclude that
banana shrimp are especially tricky for farmers to raise. Despite this, in coming years it has been noted
that prawn post larvae are especially difficult to come across, which has not assisted in the farming of this
unique species.
Yet there still remain many success stories for the banana prawn. Australia especially have reported
survival rates of over 80 percent in their banana shrimp using semi-intensive and intensive farming
techniques and, as technology evolves, these decapods are expected to become a recognisable face in the
aquaculture sector.

Farming banana shrimp

Australia typically farm banana shrimp in intensive and semi-intensive ponds, whereas Asia often make
use of extensive ponds with natural seeding. Post larvae or juvenile banana shrimp are commonly caught
with tidal currents in large extensive ponds in South-East Asia and kept in these ponds for several months,
before being harvested. Wild seeds used to be commonly collected and sold on, but overfishing has limited
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the occurrence of wild seed being readily available.
Spawners can be obtained from the wild or developed via induced
maturation in hatcheries. Peak spawning seasons for banana shrimp
are March, April, July and August in Asia. Maturation is sometimes
induced in hatchery shrimp via eyestalk ablation, wherein female
banana shrimp eyestalks are unilaterally ablated to stimulate
endocrine activity, growing back in approximately six months.
Mature banana shrimp males should be 140mm or larger, whilst
females should be typically 150mm or larger.
Hatchery tanks for banana shrimp are usually between two-andfive tonnes in capacity, which rear larvae from the nauplius stage
to the mysis stage. pH is kept at approximately 8.2. Nauplius
are not given feed until they reach the protozoa stage, wherein
they are supplied with a mixed culture of diatoms (single-celled
algae), mainly Chaetoceros spp. or Skeletonema spp.
Shrimp are fed artemia nauplii, whilst post-larva is fed minced
mantis shrimp powder or mussel meal at particle sizes of 2001000µm for the first 20 days of the mysis stage. Once this stage is
passed, the banana shrimp can be directly transferred to grow-out
ponds.
The traditional extensive systems for banana shrimp farming is
different, this method used primarily in Asia. After stocking with
seeds from incoming tidal water, paddy fields house the seeds
during November through to April. On average, each harvest
takes 150-180 days to complete.
Semi-intensive production features ponds 1-1.5m deep at 0.22ha. Stock usually range from 20-25 pl/m2 using seeds from
hatcheries. Fertilisers assist in growing natural feeds, whilst
supplementary feeds are supplied to ponds four-to five times a
day. One harvest may take 100-150 days.
In intensive banana shrimp farming, ponds are much smaller at

BANANA SHRIMP

between 0.1-1ha and stocking density
is higher (50-100 pl/m2). Culture periods
last 120-140 days.

Bringing sustainability to the shrimp sector

One reason a booming banana shrimp industry would prove
especially advantageous is reducing the pressures on other more
heavily farmed shrimp species. Giant tiger prawns (Penaeus
monodon), Chinese white shrimp (Fenneropenaeus chinensis)
and Whiteleg prawns (P. vannamei) are all now subject to
sustainability concerns due to the excessive quantities in which
they are farmed.
This could prove, admittedly, somewhat challenging in the
initial stages, as banana prawns grow slower than the more
popular varieties of prawn and have shorter life cycles, but
research suggests that banana prawns provide a consistent
and regular production of post larvae, ensuring a low cost of
broodstock, ease in larval rearing and low feed costs.
If banana shrimp make a bigger splash in the market, this
will provide other species with the opportunity to recover and
stabilise their numbers.
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Industry Events
2020

February

9-12
Aquaculture America 2020
Hawaii, USA
www.marevent.com

☑

19-20
Aquafarm
Pordenone, Italy
www.aquafarm.show/en

☑

The fourth rendition of Aqua Farm will take place in February
2020 and showcases the Italian aquaculture industry and how
it continues to grow year on year. In 2019, Aqua Farm saw an
increase of 60 percent of visitors when compared to 2018, and
a 15 percent increase in terms of internationality in attendees.
Exhibitors will specialise in a variety of topics including fishing
equipment, breeding systems, feed, supplements, drugs, algae,
conservation, research and much more. A variety of seminars will
also take place throughout the event, covering all aspects of the
marine sector.
2020

☑

9
Aquafeed Extrusion MEA
@ VIV MEA
Abu Dhabi, UAE
http://bit.ly/aqex20bangkok

☑

10
Aquatic MEA Conference
@ VIV MEA
Abu Dhabi, UAE
mymag.info/e/290

☑

☑

23
Aquatic Health and Nutrition Asia
Conference
@ VICTAM and Animal Health and
Nutrition Asia
Bangkok, Thailand
bit.ly/aquatic20

☑

25
Build My Feedmill Conference
Bangkok, Thailand
bit.ly/bmfmbangkok20
2020

☑

April
7-9
Livestock Malaysia 2020
Malacca, Malaysia
www.livestockmalaysia.com

7-13
Interpack 2020
Düsseldorf, Germany
www.interpack.com
19-21
Aquaculture UK
Aviemore, Scotland, UK
www.aquacultureuk.com

☑

☑

23-26
FOOMA Japan 2020
Osaka, Japan
www.foomajapan.jp
FOOMA Japan is a showcase of products, technologies, and
services for food processing and related operations. The
exhibitors represent every conceivable link in the value chain
for food-related equipment. Annual attendance is large, and the
range of exhibits broadens further with each exhibition. Excellent
opportunities for business-to-business interchange are a FOOMA
Japan hallmark.
Exhibitors value FOOMA Japan as an opportunity to raise their
visibility, to cultivate new customers, and to strengthen ties
with established customers. The exhibitions are tremendously
cost-effective tools for marketing and for customer relationship
management.
July
8-10
Indo Livestock 2020
Jakarta, Indonesia
www.indolivestock.com
2020

☑

August
18-21
Nor-Fishing 2020
Trondheim, Norway
www.nor-fishing.no

2020

May

☑

June
8-12
World Aquaculture 2020
Singapore
www.was.org

2020

Livestock Malaysia will be back for its 10th edition in 2020 and
will continue to play an important role in gathering innovators,
thought-leaders and experts from around the world to meet,
network and discuss the challenges the industry is facing
and the latest developments in the market today, eventually
enhancing the livestock sector globally. This show is a must
attend for all players involved in the feed, livestock and meat
industries.
2020

28-30
Livestock Philippines 2020
Manila, Philippines
www.livestockphilippines.com

2020

24-26
☑
VICTAM and Animal Health and Nutrition
Asia
Bangkok, Thailand
www.victam.com
www.viv.net

March
9-11
VIV MEA
Abu Dhabi, UAE
www.vivmea.nl

23
Aquafeed Extrusion
@ VICTAM and Animal Health and
Nutrition Asia
Bangkok, Thailand
http://bit.ly/aqex20bangkok

September
15-18
SPACE 2020
France
http://uk.space.fr

☑

7-10
LACQUA 2020
Guayaquil, Ecuador

☑

24-26
☑
Taiwan International Fisheries and
Seafood Show 2020
Taiwan
www.taiwanfishery.com
☑ See The International Aquafeed team at this event
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Sustainable Production in Nutrition Industries:

O

An Adifo Software seminar

by Rebecca Sherratt, Features Editor, International Aquafeed

n October 3rd International
Aquafeed had the pleasure to be
invited to Adifo Software’s feed
seminar, entitled ‘Sustainable
Production in Nutrition Industries’,
hosted inside the glamorous Villa
Park, the famous Aston Villa
football stadium in Birmingham,
UK.
Taking place over the course of one full day, the event featured
eleven insightful presentations on feed formulation and nutrition
with, as the title of the event suggests, a key emphasis on
sustainability and responsible sourcing of ingredients.
Although a wide variety of topics were covered at the event,
I found each and every presentation extremely informative. I
also appreciated how Adifo ensured to raise crucial questions
regarding how we, as an industry, are expected to continue to
feed our animals whilst also ensuring we source our ingredients
responsibly.

BESTMIX: Sustainably sourcing feed for the future

BESTMIX Development Manager Karel Vervaet served as
moderator for the event, opening the event by stating, “Adifo
believe sustainability will only grow to become more and more
important for the feed industry. This is reflected in our latest
BESTMIX and MILOS innovations: innovation is key to Adifo”.
The first presentation of the day was hosted by Lenny Dauw,
Operations Manager for BESTMIX at Adifo. His presentation,
entitled ‘BESTMIX Roadmap’ covered the various challenges
Adifo have faced in improving their iconic BESTMIX product
line. He also hinted at the newest addition to the BESTMIX
family: BESTMIX SPECTRACK, which was discussed in more
depth by his colleague Hans Hermus, Product Manager for
BESTMIX.

BESTMIX SPECTRACK

So, what new features does SPECTRACK have to boast about?
It turns out there is plenty.
“The solution offers a much more harmonised, future-proof
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technology that is easy to deploy and maintain”, Mr
Dauw notes. “With SPECTRACK, Adifo can bring
innovations to the market at a much faster pace”.
Innovations were also implemented that specifically
serve to improve the production of aquatic feeds,
namely through Adifo’s establishment of the
International Aqua Feed Formulation Database
(IAFFD). This new system provides users with
additional information to ensure optimal production of
feeds for marine species.
Later in the afternoon, Mr Hermus went into more
detail regarding the exciting new opportunities
SPECTRACK offers users. As well as integrating
easily with previous BESTMIX solutions,
SPECTRACK is able to add validation rules,
prerequisites for risks and users can also add optional
fields to monitor their feed ingredients and processes.
The new solution also offers adjustable and
extendable templates, as well as custom alerts for
verifications or reminders. Comments can also be added through
all steps of the processing chain, so colleagues can raise points
with one another effortlessly through the digital system.
Mr Peter De Letter, Product Manager for BESTMIX Premix
and Ration Formulation at Adifo also discussed BESTMIX
innovations, particularly in regard to ease of use and accessibility.
The home screen of BESTMIX can now be easily customised,
with drag-and-drop menu tiles to remove anything deemed
unnecessary.
Menus are also now simplified, so intricate commands remain
hidden away, in order to clearly see the most essential features
of the
system and to and avoid confusion. Additional features
Anuncio ICC - HLY - Tilapias - EN - 19x13.2cm.pdf 1 11/01/2019 14:53:10

also include the ability to save workflows, create templates with
pre-loaded fields for ingredients and the ability to automatically
detect and add certain parameters to remove the endless repetition
of adding your base ingredients.
Adifo spoke very eagerly about BESTMIX and, in particular,
their new SPECTRACK solution and it becomes clear that their
BESTMIX product line has a great deal to offer the industry.

Customer stories

Of course, Adifo offer a variety of solutions for the feed
industry and their MILAS solution was also discussed. Robin De
Groof, IT Manager at ED&F Man took to the stage to discuss
how MILAS has helped their company carry out their many
tasks.
Adifo are extremely dedicated to their customers, and this
became abundantly clear as Mr De Groof discussed the various
site visits, meetings and trainings that took place between his
colleagues at ED&F Man and colleagues at Adifo. A dedicated
Adifo team were on call at all hours to assist ED&F Man with
any queries they had with Adifo’s systems whilst they first grew
accustomed to the system.
Other customer stories were also presented to the audience
by speakers such as Jane Ratcliffe of Premier Nutrition. As a
company who regularly purchase over 700 ingredients, with over
1900 different kinds of premixes, Ms Ratcliffe remarked that a
system such as BESTMIX is absolutely essential for companies
such as Premier Nutrition to flourish.
“In a modern, automated world, formulation control via digital
means is vital” she states, “as humans are, unfortunately, prone
to error.” Premier Nutrition especially appreciate the BESTMIX
solution for its ability to improve feed safety, adding an extra
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level of protection against contaminants such as heavy metals,
mycotoxins and dioxins entering their solutions.

Sustainable feed alternatives

As the day progressed, presentations also shifted topic slightly
to discuss the crucial topic of feed sustainability and responsible
ingredients sourcing. David Primrose of Passion4Feed gave a
fascinating presentation regarding the concerning increase in
protein demand for pet food.
The amount of fresh meat in pet food formulations was between
0-15 percent in 2010, but this number has now drastically risen to
between 30-50 percent in 2019. The reason for this, Mr Primrose
states, being that nowadays pet owners want to offer the best feed
solutions for their beloved pets. The production of petfood has
also increased, from 2,460,000 tonnes in 2014 to an estimated
whopping 27,000,000 for 2020.
How do we counter this growing need for protein?
Passion4Feed suggest that there are a variety of solutions,
namely insect meal, marine liquid slurry, marine liquid protein
concentrates, hydrolysed protein, as well as seaweed and
vegetable proteins.
Mr Gilson Gomez of AB Vista similarly touched upon this
issue, but instead focussing his presentation upon the emissions
produced via feed production. Atmospheric CO2 concentration is
raising rapidly, Mr Gomez noted, and these emissions come from
a variety of sources, such as N2O in manure, fertilisers and crop
residues. CO2 and CH2 are also released from the feed production
process.
Referring to a number of studies, Mr Gomez remarked that
feeding animals reduced nutrient diets was not a solution to
this issue, as this increased mortality rates by 25 percent. The

solution, however, was supplying animals with high doses of
phytase and amylase, thereby increasing the weight gain of
animals and proving to be environmentally beneficial.
Formulation costs of those supplemented with phytase and
xylanase were reduced in price by 7-15 percent, whilst harmful
emissions were also reduced by 8-17 percent, a very positive
outcome that Mr Gomez spoke about very optimistically.
Sam Eggington, Global Formulation Specialist at Skretting
closed the presentations with his fascinating presentation on how
BESTMIX has helped Skretting with their MicroBalance concept,
established in 2010. Through working with Adifo’s own unique
digital solutions, Skretting were able to discover the lowest-cost
and most environmentally sustainable formulations for a range of
aquatic diets simultaneously.
This method, Mr Eggington stated, is ideal for scenario testing
various situations and formulations and he commended Adifo for
enabling Skretting to utilise a system which boasts ease of use,
efficiency and intuitive features.

A positive future for feed

Following the selection of presentations, Adifo placed us in
the capable hands of Aston Villa football club, who took us on a
comprehensive tour of the stadium which any football fan would
be loath to miss. After our exploration of every nook and cranny
of the impressive stadium, we were re-joined by Adifo for some
authentic German beer, food and a great place to network and
discuss the great points discussed throughout the day.
Adifo Software commendably hosted a brilliant event
which provided attendees with a lot of food for thought and
presentations that promised the future of feed is indeed very
bright.
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AquaExpo 19 prevails and captured the shrimp world’s eyes
by Ivan Marquetti, Managing Director, Latin America Division, International Aquafeed
The ninth edition of AquaExpo 19 opened its doors with
more pride than ever on October 21st, given a strong political
uncertainty that never put at risk the vigor of the Ecuadorian
aquaculture and shrimp sector.
The show began as usual, attendees singing the Ecuadorian
national anthem that this time rumbled the room and even some
faces could be seen with tears in their eyes, due to recent events
taking place in the country. José Antonio Camposano, President
of the National Chamber of Aquaculture (CNA) and organiser
of the event read a message from President Lenin Moreno,
encouraging the shrimp sector to continue to flourish, which is
considered one of the most dynamic sectors of the country.
Later he referred to one of the measures best accepted by
Ecuadorian aquaculture, which was that of VAT 0, proposed
by President Moreno, with the aim of achieving a greater
competitiveness in the sector.
On October 22nd, the trade show began with the presence of
leading food, nutrition, machinery and technology companies.
The stands of the different companies were crowded and, as usual
at AquaExpo events, the event lasted until almost 8:00pm with
a tremendous turnout, since most companies linked to the sector
attended after the end of the workday in their farms and offices.
In the 2019 edition, Aqua Expo extended its exhibition area by
35 percent when compared to last year. This rendition had 6,500
m2 of business fairs, where around 200 companies participated,
presenting their latest technologies, products, goods and services.
It`s important to highlight the great synergy that could be

appreciated in the commercial area, where most of the companies
were hosting their clients, suppliers and potential clients with
great kindness ... There is no doubt that many projects were
closed between them and new networks were established for
many.
Another important feature was the conference program. 22
conferences of a very high level were held, where the attendees
could appreciate every detail of the presentation in any corner
of the room, all perfectly moderated and organised by Yahira
Piedrahita and her team.
The conference program was attended by 35 international experts
and five Ecuadorian speakers who addressed issues related to:
• Production and management
• Sustainability of shrimp farming
• Nutrition and feeding strategies
• Genetic improvement
• Shrimp health management in farm systems
• New technologies applied to the industry
• Market situation
Undoubtedly, the event had a great impact on the aquaculture
world and showed that the Ecuadorian producer is standing,
competing with Asia to own the best shrimp in the world, using
the best aquaculture practices.
I also don’t want to finish without highlighting the event’s
organising team and its Director, Gabriela Nivelo, who did an
outstanding work, with new ideas and proposals. For the whole
team, you have our congratulations and we will see you in 2020!
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Aquafarm and Novelfarm:
An excellent meeting point for the sustainable future of nutrition
From 19-20th February 2020 AquaFarm
and NovelFarm are back, the two
simultaneous events on current and
future food production trends, devoted
to the breeding of aquatic species and
the cultivation of algae, indoor crops and
vertical farming. The 2020 edition will be
geared to innovation and environmental
sustainability.
AquaFarm, now in its fourth edition,
is the yearly appointment for operators
of the whole aquaculture supply chain.
Since its debut, it has been developed in
collaboration with API and AMA, the two
leading Italian associations in this sector.
The event bears witness to the growing
role of aquaculture worldwide. According
to the most recent data published by FAO,
53 percent of aquatic species destined for
human nutrition worldwide are produced
by farming, to which about 30 million
tonnes of aquatic plants and macro and

Aqua Feed Extrusion
Conference

microalgae must be added.
Overall consumption is estimated at
20.5kg per person, with an average yearly
increase of 3.2 percent from 1961 to today,
surpassing both population growth and
protein intake derived from terrestrial
species. With the total number of fisheries
products essentially at the levels of the late
1980s, growth is upheld, and will be even
more so in the future, by aquaculture.
An interesting fact emerging from the
FAO survey is that half of the production
from breeding is related to aquatic species
that are defined as “extractive”. They
are the ones that get their nourishment
filtering water from the environment; in
this way they also use the waste produced
by those species which must instead be
nourished by man, thus achieving an
integrated production and reducing the
environmental impact. FAO and producers
are relying heavily on these farms to
combine sustainability and
increased food production with
aquaculture.
NovelFarm, at its second
edition, is the international
exhibition-conference event

The Aqua Feed Extrusion Conference, coorganised by International Aquafeed, Dr Mian
Riaz of Texas A&M University and VIV is once
again taking place during VICTAM Asia and
Animal Health and Nutrition Asia!
The conference will be held in Benjasiri Room 2
at Novotel Bangkok Sukhumvit 20, Bangkok.
This rendition of the conference will specialise
in extrusion for aquatic feeds and will be held
one day before the exhibition on March 23rd.
The full-day conference will feature a variety of
industry expert speakers delivering innovative
presentations on how users can make the best
use of their extrusion machinery and aqua feed
systems.
The final line-up for the conference is
now confirmed and features speakers from
Andritz, Wenger, Bühler, CPS, Jefo, Reynolds
Engineering, Clextral and Amandus Kahl.
Registration is accessible via the official
VICTAM and Animal Health and Nutrition Asia
website and tickets cost US $199 each.
For enquiries about the conference please
contact International Aquafeed’s Features Editor,
Rebecca Sherratt (rebeccas@perendale.co.uk).
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dedicated to innovation in Agritech sector,
with in-depth information on soilless crops,
the circular economy of new crops and the
urban farming.
The NovelFarm 2020 conference
program will analyse some challenges for
our planet in the coming years, to which
the agricultural innovation of soilless soil
tries to give answers. Feeding the growing
population by reducing food waste and
the impacts of logistics and transport by
bringing primary food production as close
as possible to places of consumption;
adopting cultivation methods that multiply
the yields and guarantee maximum quality
and stability of the organoleptic and
nutritive characteristics.
In the exhibition area, companies will
display systems for soilless cultivation
and vertical farming, LEDs, biostimulants,
biotechnologies, sensors, robots and
automation systems.
More information on AquaFarm and
NovelFarm, on how to participate as an
exhibitor and on the evolution of the
agenda and thematic events programmed
at the Fair, are available on the websites of
the two events.

Industry Events

AQUATIC
Health and Nutrition Asia 2020

International Aquafeed, together with VIV and Progressus are
once again hosting the Aquatic Asia Conference at VICTAM and
Animal Health and Nutrition Asia on March 23rd, 2020. The
event will take place in Benjasiri Room 1 at Novotel Bangkok
Sukhumvit 20, Bangkok, one day before the exhibition takes place.
The conference will run for one full-day and will feature a
variety of industry experts delivering brilliant presentations about
the latest updates in both fish and shrimp nutrition. Topics being
discussed include sustainable feeds, enzymes, fishmeal replacers,
functional ingredients, biosecurity, vaccines, pre-, pro- and
paraprobiotics, to name a few.

Aquatic Health and Nutrition Asia Conference
23RD MARCH 2020
BENJASIRI ROOM 1, NOVOTEL BANGKOK SUKHUMVIT 20, BANGKOK
AS PART OF VICTAM ASIA and ANIMAL HEALTH AND NUTRITION ASIA
“Aquatic Asia will be the archway to bridging our
knowledge gaps and forging new opportunities to
enhance the key areas of the biosciences underpinning
fish and shrimp nutrition and health; a South East
Asian forum where academic, governance and industry
excellence can converge in the hub of aquaculture
growth”
Professor Simon Davies, Harper Adams University,
UK

Confirmed speakers so far include Pathway Intermediates,
Olmix, Nutriera, Yiannis Christodoulou of Progressus and
renowned aquaculture expert, Dr Simon Davies from Harper
Adams University in the UK. A variety of sponsorship
opportunities are still available, so get in touch now to secure your
place!
2019’s Aquatic Asia Conference at VIV Asia was a huge
success, with brilliant presentations from companies such as
Phileo by Lesaffre, Bühler, Tanin Sevnica, Aker BioMarine,
Lallemand, Olmix and many more. On average each Aquatic
Conference gathers 150+ attendees and they only continue to grow
in popularity!
For enquiries about the conference and sponsorship opportunities
please contact International Aquafeed’s Features Editor, Rebecca
Sherratt (rebeccas@perendale.co.uk).

Three pioneers scaling up
for future challenges
scaleaq.com
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Taiwan’s International Fisheries
and Seafood Show focuses on
‘smart technologies’ and cost of
production
by Roger Gilbert, Publisher, International
Aquafeed
Surrounded by sea. That’s the reason why Taiwan, over the past
100 years, has focused heavily on capture fisheries and more
recently on all things aquaculture.
And the emphasis on aquaculture and fisheries continues to
grow with the staging of its fifth annual ‘Taiwan International
Fisheries and Seafood Show’, which is attempting to capture
under one convention roof an entire representation of fishing and
fish farming production for the country and to become a meeting
place for these industries throughout South East Asia.
To put its seafood production into perspective, Taiwan
produces some 700,000 tonnes of offshore fish caught in the top
three oceans of the world, a coastal fishery that produces some
seventeen thousand tonnes of fish and 321,000 tonnes of cultured
species annually which combined has put it in the top 20 world
exporters of seafood.
We reported on this end-of-September 2019 event in our
December edition, but we wanted to highlight some of the key
exhibits at the show.
The show with its 300-plus exhibitors and 7000 ‘heavy-weight’
professional visitors learnt about technology and supply chain
improvements and were offered one-on-one procurement which
matched 300 of some 500 buyers with vendors who met to
negotiate in private. This year fisheries and aquaculture were
joined by leisure fishing exhibits displaying new ideas in rods,
reels and bait.
The opening ceremony included presentations from: Ms Emilia
Shih, Executive Director of the exhibition department of Taiwan’s
External Trade Development Council; Paco Chang, president of
myExhibitions; Nick Ni of the Ministry of Economics Foreign
Trade Bureau; William Heng-Sheng Director General of the
Southwest Office of the Ministry of Foreign Affairs; Kuo-Ping
Lin Director General of the Fisheries Agency within the Council
of Agriculture and Tang Fu Huang, Deputy Director General
of Kaohsiung City Government’s Marine Bureau. All praised
a range of aspects of Taiwan’s development in fisheries and
aquaculture.
Many within the Taiwanese industry are benefiting from the
government’s attention on seafood exports with its focus on
food safety and work with both the aquatic and seafood sectors
to bring quality products to market, facilitating technological
expansion and developing export markets.
The September 2019 event attracted visitors from some 156
countries.
Directory General Heng-Sheng says that Taiwanese seafood
products are found in all markets throughout the world.
“That skill to deliver is now helping us grow our exports. There
is a hope that fish, including aquaculture products, will sell as far
afield as Argentina in the near future,” he adds.
Taiwan notes that global warming and climate change has been
altering marine ecology and almost all countries are experiencing
increases in dietary intake of aquatic products. It estimates the
global supply of aquaculture products will rise to over 60 percent
by 2030 and reach some 94 million tonnes of farmed aquaculture
output.
In response, the Taiwanese government is focusing on ‘smart

aquaculture systems’ for both aquaculture, and for its fisheries,
following the US, Japan, China and Norway which have also
turned their focus to smart solutions to increase productivity and
the quality of aquatic products.
The aquaculture theme of the show was ‘smart technologies’,
cutting costs and adding product value. Besides smart automation
systems on display there was also a new ‘shrimping’ experience
for visitors who could also enjoy the ‘Chef’s Show’ of seafood
cuisine.
Sun Rise E&T Corporation
“In 2018 the government turned its attention to green energy
and we thought we could use our production of fish farming
cages and knowledge to develop floating solar panels on dams,
lakes and ponds or anywhere where a water solar system could
be installed,” Eric Tung of Sun Rise told International Aquafeed.
After developing a floating and flexible solar panel platform the
company was asked by government to check the impact on fish
below the panels.
“We have carried out a lot of tests to check that the fish are OK.
All the species tested to date are found to be OK but we haven’t
finished testing all species. In mid-2019 the system was approved
for use with selected fish species. We have just started doing this
commercially. Normally we are focusing on freshwater ponds and
lakes, but sea water near the coast is also possible.”
The company is using PV photovoltaic panels on HDPE
pipework but there is a question mark over the panel’s lifetime of
use in marine environments.
Key advantages are that these systems can be installed on
non-used water surfaces, creating back-up power in isolated
areas, which will not affect water circulation and can control or
minimise algae blooms. It takes the company five days to install
a 1MWh system and takes some two months to manufacture
the components. Other Asian countries are developing similar
technology such as Thailand and Laos. At Taoyuan in Taiwan a
90MWh installation is being commissioned.”
“10,000 square metres can provide a 1.4MW supply,” says Mr
Tung.
Government funded research
Funded by government, the Fisheries Research Institute and its
Industry Technical Research Institute serves both aquaculture and
fisheries sectors to undertake research and engineering projects
by engaging engineers and researchers from non-government and
non-profit organisations to its staff. The Institutes also cooperate
with universities when carrying out approved research and
engineering projects.
These institutes, says Dr Jenn-Kan Lu, the Chief Technology
Officer at Pacific at National Taiwan Ocean University, respond
to government calls for proposals under Industry 4.0, which
are aimed at research that can be passed on to companies and
industry to develop into commercial products and solutions. This
‘accelerator’ programme for product development is based on
electrical, mechanical engineering and IT.
“Under this programme the Taiwan government brings all
stakeholders together, including researchers, industry and
farmers, to decide where the focus and resources should be
spent.”
QuadLink Technology
This company is providing a smart floating aqua platform that
provides a range of devices and sensors - for such things as
oxygen, salinity, ORT, ammonia, temperature ORP, DO, pH and
SCS. Sensors hang in the water. Measurements are taken every
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five minutes throughout each 24-hour period.
Updated information on real-time water quality is supplied
to smart phone, tablets or desktops to identify in advance any
potential risk developing, giving the operator time to take action
to minimise the likely impact.
For example, fluctuating water temperature can bring about
challenging conditions for fish and this system compares
temperature profiles on a day-by-day basis. The system operates
via the Cloud and is available in a range of languages to suit
farmers wherever they may be farming.
In addition to warnings and recordings, the system can be
organised to control automated systems on the farm, for example
feeding machines, cameras that run on wireless signals, aerators
and water flow pumping systems. Depending on changes in water
quality as measured by the device, water exchange and clean-out
can be initiated. The price of these units starts for an economic
US $1500 up to $5000 per unit and can be powered by either
power cable or ‘green power’ (solar panel).
Fu Chen Auto Technology Corporation
This company is an electro-mechanical integrator specialist
that controls production equipment and has turned its attention to
aquaculture with a product called iFash.
As an OEM the company was formed in 2008 following the
global economic crisis. It is incorporating big data collection into
its IoT and making it available through an application for smart
phones for the aquaculture industry.
iFish, which is in its fourth year of development and working in
the shrimp sector, is placing food and healthy food in particular
as a priority, says Fu Chen Sales Manager Jian Ho.
This equipment measures the quality of the water and assesses
the underwater subsoil of pens and ponds with the view of
removing any potential mineral contaminant such as too much
magnesium that has an impact on pH values.
“We are focusing on this as some countries such as Japan, have
very high food standards which we must meet,” she adds.
The company has developed a counter using underwater
cameras to count baby fish and shrimp.
“We recognised the need for a counter and together with a
scanner we can accurately count small fish passing over a shelf.
Using technology this system is highly efficient and low cost and
can save many man hours at a laborious task.”
“The underwater camera system can also detect feed uptake.
We have worked with Taiwan’s Ocean University to develop the
camera,” she adds.

Mou-Hung R&D International

Vicky Shiao is Mou-Hung’s overseas sales manager and is keen
to explain the difference in her company’s new paddle wheel for
aeration and that of a traditional paddle wheel. It’s a development
that has taken three years to bring to market and was launch at
TIFSS 2018. It has already found widespread uptake in countries
such a Malaya, Indonesia, Vietnam, Philippines and China.
This unique paddle wheel operates a vortex-jet based oxygen
pump. It has a venturi tube to combine air and water to form
micro bubbles that produce an oxygenated stream that reduces
any harmful bacteria.
“We have seen these units increase shrimp survival rates,” says
Ms Shiao.
The unit comes in 12 easy to assemble components and
included a two hp motor run off either 220 or 440 volts at
50-60hertz and produces 4-5ppm/hour or two-to-four times the
amount of dissolved oxygen than traditional wheels.
It also does an improved job of mixing of water at distances of

up to 20 metres.
“These wheels offer a smaller footprint for a larger area within
a pond and can cover 2000 square metres that is 1.5-two metres
deep,” she adds.

Taiwan Fish Breeders Association

Established in 1996, this industry association was set up
to share information and has now become the aquaculture
industries most prized possession covering the industry from feed
manufacturing through to hatcheries and farmers to co-operative
food producers.
“We are commercial operators throughout south east Asia
with an NGO status. Yes, we receive funding from government
for projects such as industry surveys. This gives us flexibility
to decide what and who will help industry grow,” says Kevin
U and Chia-Fen Huang, secretary and deputy secretary of the
association.
Not only is there a need to collate and distribute quality
information on industry development, but the association also
oversees the certification of Good Aquaculture Practices that am
to help protect the environment and usage of additives, etc.
“There is no automatic ‘entry ticket’ to international marketing
but aGAP Certification is needed in order to start selling to
markets outside Taiwan. There is a strong infrastructure that help
us to compete more internationally. The ability to certify our
products is essential,” they add.
The third activity that is galvanising the association is the next
generation of fish farmers. “Found people are following their
pedants but they will buy the equipment that allows them to know
everything that is going on within the farm. AI controls gives us a
better way to respond to the use biological responses rather than
turning directly to chemical solutions.”
Finally, the association gives our whole industry a means of
connecting with the international aquaculture community. This
is difficult to achieve as one of the challenges facing Taiwan
aquaculture is that in many other countries’ aquaculture is
growing fast but here customers are not that big and spread out.
Getting a network of connections that reaches all farmers is a
challenge and requires some overseas integration. The best water
is not always adjacent to the best digital signals.”
Mic Meter Industry Company
This company was established at the turn of the century and
focuses on water quality for aquaculture farmers through its
Aquas Guardian range of products. They produce a portable
system with online and integrated by WIFI and Bluetooth to the
company’s own Cloud network. The company has 20 staff and
everything it produces is manufactured within Taiwan using
electrodes from the USA, Europe and China.
The displays used come in three designs with the added
advantage that their displays can be read from a distance and
complement cell phone displays. The equipment provided
measures pH, oxygen, salinity, temperature, ammonia, nitrate
oxide, etc and can be used throughout a fish-farming operation.
Measurements are linked to digital recording systems so
complete records can be kept automatically for all parameters.
Some are used to report back to official monitoring services.
Alarm systems report back to mobile devices. Once installed
a units operating costs using solar power is just US$1/month,
the company says. “This equipment reduces the burden on fish
farmers which is important to the future of aquaculture in Taiwan.
The company is well positioned within Taiwan and is now
extending its services to countries such as Indonesia.
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Welcome to the market place, where
you will find suppliers of products
and services to the industry with help from our friends at The
International Aquafeed Directory
(published by Turret Group)
Air products
Kaeser Kompressoren
+49 9561 6400
www.kaeser.com

Additives
Chemoforma
+41 61 8113355
www.chemoforma.com
Evonik
+49 618 1596785
www.evonik.com
Liptosa
+34 902 157711
www.liptosa.com
Nutriad
+32 52 409596
www.nutriad.com
Sonac
+31 499 364800
www.sonac.biz

Analysis
IMAQUA
+32 92 64 73 38
www.imaqua.eu
Laboratorio Avi-Mex S.A. de C.V
+55 54450460 Ext. 1105
www.avimex.com.mx

TSC Silos
+31 543 473979
www.tsc-silos.com

STIF
+33 2 41 72 16 80
www.stifnet.com

Westeel
+1 204 233 7133
www.westeel.com

Certification
GMP+ International
+31703074120
www.gmpplus.org

Conveyors
Vigan Enginnering
+32 67 89 50 41
www.vigan.com

VAV
+31 71 4023701
www.vav.nl

Elevator & conveyor components
4B Braime
+44 113 246 1800
www.go4b.com

Enzymes
Ab Vista
+44 1672 517 650
www.abvista.com

Colour sorters

JEFO
+1 450 799 2000
www.jefo.com

A-MECS Corp.
+822 20512651
www.a-mecs.kr
Bühler AG
+41 71 955 11 11
www.buhlergroup.com
Satake
+81 82 420 8560
www.satake-group.com

Computer software
Adifo NV
+32 50 303 211
www.adifo.com
Format International Ltd
+44 1483 726081
www.formatinternational.com
Inteqnion
+31 543 49 44 66
www.inteqnion.com

Coolers & driers

Equipment for sale
ExtruTech Inc
+1 785 284 2153
www.extru-techinc.com

Extruders
Almex
+31 575 572666
www.almex.nl
Amandus Kahl
+49 40 727 710
www.akahl.de
Andritz
+45 72 160300
www.andritz.com
Brabender
+49 203 7788 0
www.brabender.com

R-Biopharm
+44 141 945 2924
www.r-biopharm.com

Amandus Kahl
+49 40 727 710
www.akahl.de

Buhler AG
+41 71 955 11 11
www.buhlergroup.com

Romer Labs
+43 2272 6153310
www.romerlabs.com

Bühler AG
+41 71 955 11 11
www.buhlergroup.com

Clextral
+33 4 77 40 31 31
www.clextral.com

Clextral
+33 4 77 40 31 31
www.clextral.com

Ferraz Maquinas e Engenharia
+55 16 3615 0055
www.ferrazmaquinas.com.br

Consergra s.l
+34 938 772207
www.consergra.com

IDAH
+866 39 902701
www.idah.com

FAMSUN
+86 514 85828888
www.famsungroup.com

Insta-Pro International
+1 515 254 1260
www.insta-pro.com

FrigorTec GmbH
+49 7520 91482-0
www.frigortec.com

Manzoni Industrial Ltda.
+55 (19) 3765 9330
www.manzoni.com.br

Amino acids
Evonik
+49 618 1596785
www.evonik.com

Bags
Mondi Group
+43 1 79013 4917
www.mondigroup.com

Bag closing
Cetec Industrie
+33 5 53 02 85 00
www.cetec.net

Bulk storage
Bentall Rowlands
+44 1724 282828
www.bentallrowlands.com
Chief Industries UK Ltd
+44 1621 868944
www.chief.co.uk
Croston Engineering
+44 1829 741119
www.croston-engineering.co.uk
Silo Construction Engineers
+32 51723128
www.sce.be

Geelen Counterflow
+31 475 592315
www.geelencounterflow.com
Soon Strong Machinery
+886 3 990 1815
www.soonstrong.com.tw
Wenger Manufacturing
+1 785-284-2133
www.wenger.com
Yemmak
+90 266 733 83 63
www.yemmak.com

Elevator buckets

Silos Cordoba
+34 957 325 165
www.siloscordoba.com

Alapala
+90 212 465 60 40
www.alapala.com

Symaga
+34 91 726 43 04
www.symaga.com

Tapco Inc
+1 314 739 9191
www.tapcoinc.com
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Ottevanger
+31 79 593 22 21
www.ottevanger.com
Wenger Manufacturing
+1 785-284-2133
www.wenger.com
Yemmak
+90 266 733 83 63
www.yemmak.com
Zheng Chang
+86 2164184200
www.zhengchang.com/eng

Feed and ingredients
Aliphos
+32 478 210008
www.aliphos.com
Aller Aqua
+45 70 22 19 10
www.aller-aqua.com

APC
+34 938 615 060
www.functionalproteins.com

Ehcolo A/S
+45 75 398411
www.ehcolo.com

Jefo
+1 450 799 2000
www.jefo.com

PAYPER, S.A.
+34 973 21 60 40
www.payper.com

SPAROS
Tel.: +351 249 435 145
Website: www.sparos.pt

Manzoni Industrial Ltda.
+55 (19) 3765 9330
www.manzoni.com.br
Yemmak
+90 266 733 83 63
www.yemmak.com
Yemtar
+90 266 733 8550
www.yemtar.com

Hatchery products

Used around
all industrial
sectors.

Fr. Jacob Söhne GmbH & Co. KG, Germany
Tel. + 49 (0) 571 95580 | www. jacob-pipesystems.eu

Visit us! www.pipe-systems.eu

Clextral
+33 4 77 40 31 31
www.clextral.com
Dinnissen BV
+31 77 467 3555
www.dinnissen.nl
FAMSUN
+86 514 87848880
www.muyang.com
Ottevanger
+31 79 593 22 21
www.ottevanger.com
Wynveen
+31 26 47 90 699
www.wynveen.com

Hydronix
+44 1483 468900
www.hydronix.com

Yemmak
+90 266 733 83 63
www.yemmak.com

Seedburo
+1 312 738 3700
www.seedburo.com

Yemtar
+90 266 733 8550
www.yemtar.com

Nets & Cages
FISA
+51 1 6196500
www.fisa.com.pe

A-MECS Corp.
+822 20512651
www.a-mecs.kr
Cetec Industrie
+33 5 53 02 85 00
www.cetec.net

Aqualabo
+33 2 97 89 25 30
www.aqualabo.fr
Agromatic
+41 55 2562100
www.agromatic.com

Training

Buhler AG
+41 71 955 11 11
www.buhlergroup.com

Doescher & Doescher GmbH
+49 4087976770
www.doescher.com

Palletisers

Sensors

Amandus Kahl
+49 40 727 710
www.akahl.de
Andritz
+45 72 160300
www.andritz.com

CHOPIN Technologies
+33 14 1475045
www.chopin.fr

Mondi Group
+43 1 79013 4917
www.mondigroup.com

Jacob Sohne
+49 571 9580
www.jacob-pipesystems.eu

TSC Silos
+31 543 473979
www.tsc-silos.com

Plants

Moisture analysers

Cetec Industrie
+33 5 53 02 85 00
www.cetec.net

Tornum AB
+46 512 29100
www.tornum.com

Pipe systems

FineTek Co., Ltd
+886 2226 96789
www.fine-tek.com

CB Packaging
+44 7805 092067
www.cbpackaging.com

FAMSUN
+86 514 85828888
www.famsungroup.com

Soon Strong Machinery
+886 3 990 1815
www.soonstrong.com.tw

BinMaster Level Controls
+1 402 434 9102
www.binmaster.com

Packaging

Denis
+33 2 37 97 66 11
www.denis.fr

Pellet mill

Level measurement

NIR-Online
+49 6227 732668
www.nir-online.de

Silos

Akzo Nobel
+46 303 850 00
www.bredol.com

Reed Mariculture
+1 877 732 3276
www.reed-mariculture.com

NIR systems

Sanderson Weatherall
+44 161 259 7054
www.sw.co.uk

Pellet binders

Hammermills
Dinnissen BV
+31 77 467 3555
www.dinnissen.nl

Second hand equipment

Zheng Chang
+86 2164184200
www.zhengchang.com/eng

Probiotics
Biomin
+43 2782 803 0
www.biomin.net
Lallemand
+ 33 562 745 555
www.lallemandanimalnutrition.com

Pulverizer (large fine)
Soon Strong Machinery
+886 3 990 1815
www.soonstrong.com.tw

Roller Mill - vertical
Soon Strong Machinery
+886 3 990 1815
www.soonstrong.com.tw

Safety equipment
Rembe
+49 2961 740 50
www.rembe.com
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Aqua TT
+353 1 644 9008
www.aquatt.ie/aquatt-services

Vaccines
Ridgeway Biologicals
+44 1635 579516
www.ridgewaybiologicals.co.uk

Vacuum
Dinnissen BV
+31 77 467 3555
www.dinnissen.nl
Wynveen International B.V.
+31 26 47 90 699
www.wynveen.com
Yemmak
+90 266 733 83 63
www.yemmak.com

Weighing equipment
Parkerfarm Weighing Systems
+44 1246 456729
www.parkerfarm.com
Ottevanger
+31 79 593 22 21
www.ottevanger.com
Wynveen
+31 26 47 90 699
www.wynveen.com
Yemmak
+90 266 733 83 63
www.yemmak.com

Wet expansion machine
Soon Strong Machinery
+886 3 990 1815
www.soonstrong.com.tw

Yeast products
ICC, Adding Value to Nutrition
+55 11 3093 0753
www.iccbrazil.com
Lallemand
+ 33 562 745 555
www.lallemandanimalnutrition.com
Leiber GmbH
+49 5461 93030
www.leibergmbh.de
Phileo (Lesaffre animal care)
+33 3 20 81 61 00
www.lesaffre.fr

the interview
Joel G. Newman, President of AFIA
Joel G Newman is the American Feed Industry Association’s former President, CEO and Corporate Treasurer. He also served
as the President of the Institute for Feed Education and Research, AFIA’s public charity, and represented AFIA on international
issues, including serving on the International Feed Industry Federation’s board of directors.

What first brought you into this industry?

I started my agribusiness career in 1971 at Agway, a northeast
farmer cooperative. It was my first position out of college as
I prepared to go on to veterinary school. However, I quickly
learned that although I appreciated my animal nutrition skills,
I really enjoyed the business side.
Agway provided many opportunities for me to work in various
business units and also to lead acquisition and partnership
endeavours. Ultimately, I decided to go back to Syracuse
University for my MBA rather than veterinary school.
Throughout my career development, I expanded my
affection for the feed industry and our contribution to animal
agriculture and the food industry. That focus and additional
career opportunities ultimately brought me to AFIA, and the
rest is history.

What makes AFIA as an organisation so special and
unique?

Without a doubt – our members. They have a pulse on the
issues that will impact the animal food industry, now and into
the future, and are a great sounding board for setting AFIA’s
policy direction. They are also very involved in bettering our
industry and investing in future leaders. And finally, it is the
tremendously talented and enthusiastic AFIA team, who takes
the industry input and turns it into positive action on behalf of
the industry.

In your time at AFIA, you have undeniably helped the
association evolve and brought forward significant
changes for the feed industry. What, for you, is your
greatest success within AFIA?

If I had to pick one success, I think it would be redesigning the
organisation to better serve the changing and future needs
of the US animal food industry. We developed our “Four
Promises of Member Value,” which are Voice, Representation,
Expertise and Engagement, and have focused our work
around keeping these promises.
The redesign has had many positive outcomes, from increased
member engagement and commitment, to a growing staff, a
strong association culture and the financial stability to support
this work.
We are now able to more effectively take on the projects
our members care about and deliver many services –
from legislative and regulatory support to networking and
educational opportunities to international representation.
We have also been able to expand the work that our public
charity, the Institute for Feed Education and Research, does
on behalf of the industry to fill information gaps and help us
share our story more effectively to policymakers, food retailers
and consumer influencers. Our staff expertise and talent
continues to grow, and I’m confident will continue delivering
even more value for our industry in the years to come.

Which obstacles have been the most challenging to
overcome in your time at AFIA?

Our core function has been to provide legislative and
regulatory expertise on behalf of our members. While you
might expect this means speaking to policymakers in the
halls of Congress or regulators at the agencies we work with
the most, you might not realise how much of it goes back to
educating our members on regulations that impact their daily
operations.

The Food Safety Modernisation Act was the most sweeping
regulatory reform our industry had ever seen. Not only did
we work onwritingprovide input to the initial legislation, we
then worked with federal regulators to show them how this
law would impact us and also developed tools and invested
in research to help our manufacturer members make the
necessary changes to their facilities or operations to come
into compliance with the regulations.
Now, four years after the final rule was published, our members
are prepared for inspections and are doing more than ever
before to ensure animal food safety.

Do you think it’s important to see more young people
coming into the fold of organisations such as yours?

Most certainly and this is a continuous process. We are always
looking for the right people with the right skills and experience
for staff positions, as well as those that fit our culture and
contribute to the team success.
For example, currently about half of our team are millennials –
a third Generation X, a little further in their careers – and about
20% percentare seasoned experts, closer to retirement. This
blended diversity capitalises on the unique talents, abilities
and perspectives they each bring.
AFIA has learned, adjusted and evolved over the years to
ensure we can attract and retain our team – introducing
team dynamics Insights training, flex schedules, work from
home policy, and most important - developing The AFIA Way
to share and preserve our culture.

AFIA implemented a Sustainability Initiative that has
placed a key emphasis on addressing consumer
concerns in regard to feed ingredients. How important
is sustainability to AFIA?

As an industry, we are working on a four-part sustainability
initiative that examines how we can reduce our energy
use, improve animal nutrition, support our communities and
engage with consumers.
Probably one of the most important of those at this time is
ensuring we are engaging with consumer influencers, who
may be hearing conflicting information about our industry’s
environmental footprint.
We are doing more to set the record straight and tell our story
through our public charity, the Institute for Feed Education
and Research. We are also working with industry partners
to research ways we can improve and collect data, so we
can better work with our producer customers on collectively
reducing agriculture’s impact on the environment.

What do you see as a possible challenge that the
industry may face over the next five years and how
will AFIA play a part in prevention or solving it?

Over the next five years, I think the biggest challenges on
the animal food industry will be equal access to free trade
markets, “disrupters” in the food industry (eg, new product
offerings) and the acceptance of new technologies.
AFIA does not operate in a vacuum, so with many allied
organisations, we will be working to promote trade agreements
that benefit US industry and call for science-based trade
standards.
We are working to illustrate how animal protein choices
compare with alternative choices from a human and planet
health perspective, consumers’ top two values. Hopefully,
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with this balanced information, consumers
can make the best choice for themselves and
their families.
Our industry must also do a better job of sharing
with the public the value of new technologies
and also, allay possible consumer fears from
their unknown of these technologies. These
are all initiatives that are underway and are
timely for the future success of the industry.

Do you have any words of wisdom or
advice for Ms Constance Cullman, the
new AFIA President?

My best guidance would be to continue to
keep the members engaged and listen to
how their businesses’ needs are changing,
both domestically and globally, due to outside
influences or national policies.
Also, to be a catalyst for bringing more
collaboration within the food and agriculture
chain. Just like it takes many players within
our agriculture and food community working
together to continue providing nutritious
and affordable food to Americans, we can’t
operate in silos when it comes to educating
consumers and decision-makers on the value
and accurate information industry regarding
our industry.

THE INDUSTRY FACES
New president named for the IFFO

A

nne-Mette Baek, the executive director of Marine Ingredients Denmark, has recently
become the new president of the marine ingredients organisation International Fishmeal
and Fish Oil Organisation (IFFO).
“I look very much forward to taking on this role for the coming two years”, Baek states.

Anne-Mette
Baek

“As the networking heart of the marine ingredients industry, IFFO is committed to championing
the industry’s best practices and being a driver for change worldwide. 52 percent of all
marine ingredients are already certified as being responsibly sourced. I am convinced that the
whole seafood supply chain can benefit from shared knowledge and expertise to bring our
industry even further in this direction.

Camilla Adland joins IntraFish

C

amilla Adland has been appointed as news editor across the selection of IntraFish
publications.

“Camilla and her colleagues have done an impressive job of building our new website,”
said Fiskeribladet, IntraFish.no and Tekfisk Publisher Oystein Hage.

Camilla Adland

“I look forward to working even more closely with all the good employees in Fiskeribladet,
IntraFish and Tekfisk,” said Aadland, who has previous experience on Norwegian publications
Teknisk Ukeblad, Bergens Tidende and Sysla.
“We are facing an exciting time, and I am sure that we will continue to deliver a lot of good
journalism going forward. The seafood industry is a very important industry, and I am proud
and humbled to lead the editorial work in three publications that cover this industry well and
thoroughly.”

Guy Lott joins Pacifico Aquaculture

P

acifico Aquaculture recently announced Guy Lott has joined the company as Vice
President of Sales.

“The breadth of Guy’s industry network supports our vision for Pacifico True Striped Bass to be
available more widely throughout the US and internationally. His leadership and partnership
alongside our existing team will help Omar and me guide Pacifico into its future,” says Co-CEO
Daniel Farag.

Guy Lott

As the VP of Sales, Lott will oversee the sales team. Lott’s extensive industry relationships will
benefit the sales team as they continue to welcome new customers and partners across the
US and beyond.
“Pacifico is at the forefront of the aquaculture movement,” says Lott. “It’s exciting for me
to be on the front lines of a pioneering brand developing an emerging species. I’m drawn
to the sustainability model and premium quality of the fish. My goal is to uphold the quality
reputation of Pacifico True Striped Bass while supporting its growth and availability.”

Pilar Cruz new CEO of Cargill Aqua Nutrition

A

fter 17 prosperous years with Cargill, Pilar Cruz has officially been named CEO of Cargill
Aqua Nutrition. Cruz is excited about the possibilities for development and growth in
aquaculture and hopes to use her extensive experience in the feed industry to help the
aquaculture sector develop.

Pilar Cruz

Many of Cruz’s past roles have been in strategy, starting with the company in 2002 as a
business analyst and taking on various managerial roles. More recently, she spent two-years as
corporate vice president for corporate strategy and development.
“Strategy focuses on getting as close to our customers as possible,” Cruz notes.
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